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Any way you look at it... 


Elliott 
Turbine-Generators 


are an excellent choice 


In the size rating through 44,000 kw, Elliott engineers and 
craftsmen have combined their skills toward a finer. more 


perfect turbine-generator unit—capable beyond nameplate 


rating... of extra rugged construction... with flexibility 
over a wide range of loads .. . and highest efficiency. The 


Elhott hydrogen-cooled unit pictured here is serving a 
utility plant with distinction. For turbine-generator data, 
call your nearby Elliott district office 

or write Elliott Company, Steam Turbine Department, 


Jeannette, Pa. 


ELLIOTT Company fi 
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POWER ENGINEERING 


With Elliott 
turbine-generators, 

you get highest-quality 
design and workmanship 
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~ extends Central Station Reliability 
to Standard INDUSTRIAL and 


PACKAGED UNITS 


PACKAGED STEAM GENERATORS of the water-tube type were in- 
troduced by Foster Wheeler in 1940 — combining in a single, compact, 
shop-assembled unit, all the necessary facilities for the dependable 
and economical generation of industrial steam. Continual research 
and development have resulted in further improvements in design 
and construction, and today the FW line of Packaged Steam Genera- 
lors, in capacities from 10.000 to 60,000 lb/hr, represents the last 
word in modern steam plant de 


sign, reflecting over half a cen- 


tury of service to the rower! 


generation industry, Features 


include 36” steam drum and 


Above: Two FW packaged 


24” water drum, staggered 

| | | | | | — boilers — the first ever of 

tubes, Closety spac fered to industry were 

waterwall tubs water-cooled installed for oil field drilling 
operations in 1940 They 


target wall, and wide choice of are still in service, deliver: 
ing low cost steam 


burners and controls 


Left: New Foster Wheeler 
series AG100 Packaged 
Steam Generator 


Cutaway view of typical 
FW Standard Steam Generator 


STANDARD PRE-ENGINEERED UNITS hy Foster Wheeler offer 


all the advantages and economies of standardization for larger 
industrial steam generators of from 50.000 lb/hr to 450,000 
lb/hr capacity. The new FW line of “SC” and “SD” standard 
units is heat engineered to the same standards of dependability 
and performance which have made Foster Wheeler steam genera- 
tors first choice in many of the leading central station plants 
throughout the country. Features include completely water cooled 
walls, efficient firing arrangement, fully drainable superheater, 
high steam purity, unrestricted circulation, pressure-tight con- 
struction and minimum refractory baffling. For further details, 
send for Bulletin B-55-4., 


Foster WHEELER 


NEW YORK LONDON PARIS’ ¢ ST. CATHARINES. ONT. 
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© NEW NAME has been announced 
for the National Committee for the 
Development of Scientists and 
Engineers. It's now The President's 
Committee on Scientists and Engi- 
neers. Chairman is Dr. Howard L. 
Bevis, president emeritus of Ohio 
State University. 

In September the Committee 
inaugurated the first of a nation- 
wide series of clinics designed to 
focus constructive thinking on the 
shortage of top-quality scientists 
and engineers. Held in Charleston, 
W. Va., this meeting was spon- 
sored by West Virginia Univer- 
sity’s College of Engineering and 
the West Virginia Society of Pro- 
fessional Engineers. 

Similar conferences have been 
scheduled for Houston, Denver, 
Boston and University Park, Penna., 
and are expected to lead up to a 
national conference at which the 
nation’s biggest employers of scien- 
tific manpower would consider the 
working principles set up by the 
earlier meetings for improving our 
utilization of scientists and engi- 
neers. 

From this clinic series, The 
President's Committee plans to 
develop a pattern of tested methods 
for assembly into a kit of approved 
techniques for industry nationally. 


© Ss. CHAMBER OF COM- 
MERCE has entered the campaign to 
control the tactics used by employers 
seeking future employees on college 
campuses. The Chamber has joined 
with the College Placement Council, 
Inc, in the publication of a pamphlet 
called Principles and Practices of 
College Recruiting. Copies are availa- 
ble from the Chamber at 1615 H St, 
NW, Washington 6, D. C., at 25 
cents a copy, $1 for ten, or $6 for 
100 

Questionable recruiting tactics, the 
Chamber says, have arisen with the 
increase of actively 
seeking employees on college cam 
Today there are 6000 such 
organizations, as compared with only 
1500 before World War II 

Among practices disapproved | 


organizations 


puses 


) 


y 


NGINEERS’ PREVIEW 


the new recruiting guide are the 
bidding up of salary offers by com- 
peting employers, elaborate enter- 
tainment of prospective student 
employees, special payments or other 
gifts, any undue influence on student 
job choices by faculty members, and 
expense account padding by students 
visiting company plants. 


© GEORGE WESTINGHOUSE 
MEDAL for eminent achievement 
in the power field of mechanical 
engineering has been awarded to 
Alfred Iddles by the Board on 
Honors of ASME. Mr. Iddles is 
president of the Atomic Industrial 
Forum and a member of the board 
of directors of the Babcock and 
Wilcox Co. A pioneer in efforts to 
apply nuclear energy to peacetime 
uses, he has previously been active 
in organization and direction of 
engineering projects, particularly 
power plants, for a number of 
years, both in this country and in 
Canada and South America. 4 

He is a former president of 
Babcock and Wilcox, and has also 
been a, vice president and director 
of the Atomic Industrial Forum, 
and a past manager and vice 
president of ASME. 

The Westinghouse Medal will 
be presented to Mr. Iddles at a 
banquet during the Annual Meet- 
ing of ASME in New York in 
December. 


© FREE COPIES of the 1957 edition 
of Recommended Practice for Repair 
Welding and Fabrication Welding of 
Steel Castings are offered to Power 
ENGINEERING readers by Tempil Cor- 
poration, 132 W 22nd St, New York 
11, N. Y. 

This 52-page handy reference man- 
ual is the result of a research project 
conducted by Battelle Memorial Inst 
tute under the sponsorship and direc 
tion of the Steel Foundry Research 
Foundation. It represents the first 
revision of this manual since 195] 
and contains a considerable amount 
of new material. For instance, the 
classification of electrodes by trade 
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name has been expanded from nine 
Publisher of the 
manual 1s the Steel Founders’ Society 


pages to ly pages 


of America 

Ihe material is divided into three 
ectuons and a bibitography The 
three ections cover welding meth 
ods el trodes, and recommended 
welding procedure for carbon-steel 


and low-alloy steel asting 


© EVER SEEN A SQUARE BUB 
BLE? Peter Senio has. He's a metal 
lurgise at the Knolls Atomic Power 
Laboratory operated by GE for the 
Atomic Energy Commission. Bril 
liantly colored at first and micro 
copic in size, square and rectangular 
bubbles show up in lithium fluoride 
crystals after these have been irradi 
ated with neutrons in a reactor, then 
heated above 600 ¢ 1112 1 

Senio claims that yuare bubbles 
have never been seen in any other 
material, and believes that the forma 
tion of helium and tritium gases in 
the irradiated lithium may be respon 
sible for the bubbles. Just why, he 


doesn't know yet 


© SWITCHING REVOLUTION: 
we're in the midst of it, says John 
H. Van Vleck, dean of engineering 
and applied physics at Harvard 
He's referring to the changes that 
are taking place in our clerical, 
bookkeeping, and computational 
devices — all of which come under 
the heading of Switching Theory, 
the theoretical basis for automa- 
tion. 

Comparing this new revolution 
to the industrial revolution of the 
19th century, Van Vieck addressed 
an international group on the 
Theory of Switching at Harvard's 
Computation Laboratory. He said: 

“Both revolutions center around 
labor-saving devices, in one case 
physical labor, in the other case 
clerical or computational labor. 
Both free mankind from labor of a 
drudging sort. Both revolutions 
also make possible new vistas, 
projects, and technologies which 
would be completely impossible 
with earlier methods: in earlier 
days, the power to drive a steam- 
boat, or now, the lightning compu- 
tation required to guide a guided 


missile or satellite.” 
A paper prepared by Michael A. 
Gavrilov, of the Academy of Sci- 


ences in Moscow, was read at this 
meeting. Among other Russian 
achievements in this field is a 
machine which analyzes relay net- 
works. Once a relay network is 
designed, this machine can be 
used to check whether or not it 
will perform as its designer wishes, 
without logical contradictions in 
its structure. It is said to be more 
fully automatic and capable of 
handling more variables than any 
other similar device built in this 
country. 


© BOUQUET TO BAILEY. High 
est honor the ASME can bestow will 
be given to E. G. Bailey, former 
president of the Society and until his 
retirement, a vice president of Bab 
cock & Wilcox. Bailey will be made 
an honorary member of the Society 
Born in Ohio, Batley attended the 
State University where he became 
interested in coal combustion. He 
developed the Bailey boiler meter, a 
form of water-cooled furnace wall 
construction, and non-flooding 
feeder, all of which are said to be in 
use throughout the world For 
many years, Batley has also been 
known for his leadership in the edu 
cation and development of young 


engineers. He lives in Easton, Penna 


© MOVE-UPS at Stone & Webster 
Engineering Corp have come for 
Fred W. Argue, vice president and 
engineering manager, and Edward 
J. Ford, vice president and senior 
construction manager. Both men 
have been elected directors of the 
firm. 


© $5,000,000 DISPLAY of air con- 
ditioning and refrigeration equip- 
ment for all kinds of use will feature 
the 10th annual Air Conditioning 
and Refrigeration Exposition, to be 
held Nov. 18-21 in Chicago's Inter- 
national Amphitheater. The show is 
sponsored by the Air Conditioning 
and Refrigeration Institute, Wash- 
ington, 1). C 


© BETTER BEARINGS and lubri- 
cants is the long-range objective of 
a new research program to be con- 
ducted by Rensselaer Polytechnic 
Institute under the sponsorship of 
Miniature Precision Bearings, Inc, 
DuPont, General Electric, Grum- 
man Aircraft Engineering Corp, 
Shell Development Co, and Socony 
Mobil Oil Co. Work on friction 
and lubrication, fatigue of materials 
and colloid science will be done 
under the supervision of George H. 
Lee, RPI's director of research. 


© BIG HEAT PUMP, said to be the 
largest of its type in the country, 
will deliver 125,000 cu ft of winter- 
conditioned air per minute for the 
new plant of Flick-Reedy Corp near 
Chicago. Reversed in summer, the 
system will cool all factory and 
office areas of the 220,000-sq ft plant. 
Cost of the pump 1s reported to be 
around $500,000. 


© NEED TO KNOW MORE, on 
the part of engineers working in 
industry, has been brought out in 
a survey conducted by the Opinion 
Research Corp for the Profes- 
sional Engineers Conference Board 
for Industry and the National 
Society of Professional Engineers. 

Engineers in industry feel defi- 
cient in the non-technical skills, 
the survey shows, and welcome 
company training that will fill in 
the lack. Topping the list of com- 
pany-sponsored training courses 
that engineers feci would be most 
profitable to them are: organization 
and planning, how to supervise, 
and how to handle people. 

Survey is summarized in a book- 
let titled, “Career Satisfactions of 
Professional Engineers in Indus- 
try.”” This is available at $3 a copy 
from the National Society of Pro- 
fessional Engineers, 2029 K Street, 
Washington 6, D. C, 
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LAVAL 


Modern central stations use 
BARREL TYPE 


Pe, 


Three ten-stage De Laval high pressure, barrel type boiler feed 
pumps, are on the line at the Deepwater Station of the Atlantic 
City Electric Company. Shown above is an aerial view of this 
station located in Penns Grove. New Jersey at the southern end 
of the Jersey Turnpike. Each pump delivers 675 gpm to the 
boiler for a total flow of 685,000 pounds per hour. Each pump 
operates at 1762 psi with temperature at 207 F., and is driven 

by a 900 hp motor, 

When it came time to modernize one of their existing facilities, 
Atlantic City Electric Company and Gibbs & Hill, Ine., consult- 
ing engineers, chose two similar De Laval pumps to serve 


a new 79,000 kw generator. 


IMO Pumps For Fuel Oil Service 


Also doing an important job in this Atlantic City Electric 


Send for De Laval 
Bulletin 1506, which 
contains helpful data. 
Company station are De Laval IMO screw-type positive 
displacement pumps. They supply fuel oil to the burners 
round the clock. 


Boiler Feed I 


DE LAVAL STEAM TURBINE COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 
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> WHO TOOK CONNECTICUT? 
In this column in September we re- 
ferred to the New Jersey Power & 
Light’ Co studying the possibility of 
building a pumped storage hydro- 


electric project on the Rockaway 
River. We got this news from Joe 
Halloran, our New York district 


manager, who reported that this was 
“the first the Eastern sea- 
board,” 

Now Connecticut Light & Power 
Co reminds us that their Rocky 
River hydroelectric generating plant 
on the Housatonic River has been 
operating since 1928 and includes a 
system of pumps which help fill a 
reservoir by taking water from the 
Housatonic. The company writes 
good-humoredly to Joe: 

Hey, Joe! Please 

Editor remove the 

ticut from the Eastern Seaboard 


one on 


don't let your 
tate of Conneec 


To this, Joe has replied: 

Hey, Editor! Joe didn't remove it 
The editor of the Newark News or 
the publie relations man @f New 
Jersey Power & Light did. Honest, 
I didn't take it (Conn.) 


now we're straight on 
(we guess). 


Anyway, 
who's first 


> EJECTORS INSTEAD OF FANS, 


to move boiler combustion air, is a 


suggestion that comes from Reader 
A. K. W. Braun of St. Louis. He 
writes: 

Thank you for sending a reprint of 


the article by C. J. Linek, Can Air 
Operated Ejectors Solve Your Prob 
lem, from the June, 1956 PowER 
ENGINEERING 

One of the costly items of power 
maintenance is the wear and 
by erosion of metal 


hou 
tear of fan part 


by fly ash in the induced draft system 
in the boiler It would seem that 
there is a possibility of moving large 


volumes of boiler furnace combustion 
produet 
in a parallel arrangement to expedite 
repairs without loss of output 

A system such as this would not 
require costly dynamic balancing of 
part It would provide 
of partial compression of flue 


high 


with air-operated ejectors 


rotating 
mean 
velocity 


yas, to get ejection 


from stach by nozzle devices, with 
better dispersion by jet action to 
higher atmospheric levels, thus help 


ing solve the air pollution problem 
It might also be part of the answer 
to dispersion of radioactive venting, 
i.e., feedwater heaters and the like 


— THEY TELL US 


It’s an interesting idea. But what 


would be the motive power and 
would it cost more than motor 
power? Also, how much space would 
ejectors require, as compared to fans? 


> STEAM PIPING for 2600 psi at 
1065 F is a complicated matter that 
has been on the mind of Neder- 
landsche Electrolasch Maatschappij 
N.V. of Leiden, Holland. We asked 
Sabin Crocker, author of the Piping 
Handbook, to help in supplying our 
Dutch friends with the most authori- 
tative information on this difficult 
subject. Crocker sent papers of his 
own as well as recommending other 
sources. Now comes this note from 
Leiden: 

We wish to extend to you our very 
best thanks for the elaborate infor- 
mation you have been kind enough 
to collect for us. The different docu- 
ments contain lots of interesting stuff 
and will no doubt assist us in solving 
the problems we have temporarily 
to face. We are very happy having 
consulted you in this matter. 


> MORE ON AIRCON, a new word 
that was coined in this department 
in September: you’ll remember that 
Reader R. M. Francis suggested 
that ‘Aircon’ be adopted as an 
official abbreviation for air condi- 
tioning. Now Reader Fred P. Kess- 
ler, engineering manager of Miller 
Brewing Co, writes: 
In reference to “ Aircon,’ appear- 
ing on page 6 of the September, 1957 
issue of POWER ENGINEERING: I 
typed it, | wrote it and I rolled it 
around on my tongue; but I liked it 
better when it *Con-Air” 
or “Conair.” 


came out 


> DARKE DISCUSSION is started 
here by Reader M. T. Charles, who 
has been pondering over R. D. 
Darke’s article on H-T H-W Con- 
trols, in the September issue, page 77. 
Charles comments: 


| have found Mr. Darke’s explana- 
tion of the problems encountered and 
their solutions most illuminating. It 
however, that the 
designers of these systems could do a 
great deal to remove of the 
toughest control problems, and to 
improve the operation of the system 
as well: simply adopting the type of 
pressurizer being used so successfully 


appears to me, 


some 


PYVLM 


in the pressurized-water-reactor sys- 
tems. 

Mr. Darke goes to some lengths to 
circumvent the difficulties encoun- 
tered when steam rises from the drum 
to the expansion tank. Of course 
steam is going to do this how eise 
would it get up there? He mentions a 
nitrogen-pressurizing system, shown 
in the article in Fig. 8, as being too 
elaborate. 

Why not just an externally-fired 
vessel maintaining a head of steam at 
any predetermined pressure? Fired 
electrically (off-on or saturable-reac- 
tor control) or by oil or gas, the heat 
required is a negligible part of the 
total heat requirements of the sys- 
tem, and the pressure control can be 
virtually perfect, and entirely inde- 
pendent of load. 

Also, the pressurizer will serve as 
a surge tank, and may be equipped 
with bleeding and charging valves to 
keep within any predetermined levels. 

Are the designers missing a good 
bet here, or are there some factors I 
don't know about? 


» LONG LIFE and usefulness are 
what we try to build into POWER 
ENGINEERING articles; so it’s gratify- 
ing when proof comes along that this 
quality is real. G. A. Weidemier, of 
the American Association’s Council 
on Hospital Planning and Plant 
Operation, has sent us copies of a re- 
cent issue of the Hospital Engineers’ 
Newsletter. Its lead article is a reprint 
of an article that appeared in POWER 
ENGINEERING way back in Septem- 
ber, 1956. Writes Weidemier: 
In this issue we reprinted the arti- 
cle by Frank Kumke on solving a 
heating problem with a_ booster 
boiler, from page 108 of your Septem- 
ber, 1956 issue. This article made a 
very good feature for this issue of 
the Newsletter, and we appreciate 
your permission to use it. 


from 


> THIS REQUEST 
Reader A. K. W. B.: 


At different times your periodical 
has run articles on central station 
and other steam turbines. Somewhere 
in years past in this material there 
was a statement on the proportion 
or percentage of work accomplished 
on the turbine shaft by the steam, 
from slightly above atmospheric pres- 
sure down to condenser vacuum, 
with the then more-or-less prevalent 
steam conditions, i.e., 850 psi, 900 F. 
If my memory is correct, this per- 
centage was of the order of about 
40 per cent of shaft work at maxi- 
mum load, up to a_ considerably 
greater per cent under lower range 
loads. Can you help me? 


comes 


We've given Mr. B. some data on 
this, but we'll welcome further com- 
ment on it from readers. 


LIST OF MATERIALS 
ARMSTRONG FORGED STEEL TRAPS 


Part 


Material 


CAP AND BODY FORGINGS 
Up to 600 psi, 750” 
Up to 900 psi, 900° 
Up to 2500 psi, above 900° 


1030 carbon steel 
ASTM Spec. F-1 carbon moly steel 
ASTM Spec F-5 chrome molly steel 


VALVE AND SEAT 


Type 440 chrome steel, heat treated, 


standard. Stellite available. 


Stainless steel 


BUCKET 


Stoinless steel 


BOLTS 


Class C high tensile, high tempera- 
ture bolting material — 125,000 min. 
tensile. 


NUTS 


Hex, semi-finish, heat treated for high 
pressure, high temperature service. 


GASKET 


Compressed graphited asbestos 


INLET TUBE 


Wrought iron 


because 


Proved in service in leading power plants throughout 
the world at pressures to 2400 psig. 


Experience of Armstrong in design, manufacture and 
application dates back to the beginning of the trend to 
higher and higher pressures. 


Avtomatic safety assured because of high capacity for 
warm-up loads; traps don’t “forget’’ to drain the lines, 
and Armstrong traps always open for condensate. 

Economy assured because of high value for price, long 
life with infrequent maintenance and freedom from steam 
loss. 

Quality of workmanship and materials that is backed by 
a “complete satisfaction or your money back” guarantee, 


gat 
wer 
“ 


1. Should we trap superheated steam lines ? — the ait 
answers of 11 engineers who have used traps wae 
for this service. 


2. Catalog J—complete data on forged steel 
traps and steam trapping. 


ARMSTRONG MACHINE WORKS, 8102 Maple Street, Three Rivers, Michigan 
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YARWAY 
SEATLESS 


Features balanced nitralloy 
hollow plunger that seals 
line drop-tight, yet permits 
free, unobstructed flow in 
blow-down. Other features 
—laminated packing, ale- 
mite lubrication, ball thrust 
bearings. USED SUCCESS- 
FULLY IN OVER 15,000 
BOILER PLANTS. 


YARWAY 
HARD-SEAT 


Features tough,  stellite- 
faced and ground disc and 
seat ring, mated to provide 
smooth long-wearing sur- 
faces. Stream-line flow. 
Alemite lubrication. MORE 
THAN 4 OUT OF 5 HIGH 
PRESSURE BOILER PLANTS 
USE YARWAY BLOW-OFF 
VALVES. 


LOW 
MEDIUM 


PRESSURES 


FOR 


PRESSURES 


~ 
| FOR 
j | 
ss USED IN OVER 15,000 BOILER PLANTS || 


®@ Whatever your pressure requirement, whatever All Yarway Blow-Off Valves are strong, rugged 

your piping requirement—there’s a Yarway valves, built to withstand the punishment of 


regular or emergency blowing-down under full 


Blow-Off Valve to exactly meet your needs. , : ; 
boiler pressure, and are available in metals that 


Popular Yarway seatless design keeps blow- stand up under acid washing of boilers. ; 
down lines drop-tight in low and medium pree- Write for new Yarway Blow-Off Valve Bul- oe 
sure ranges. Sturdy Yarway stellite seat and disc _jetins—B-426 (pressures to 400 psi) or B-434 . 
design protects higher pressures. (pressures to 2500 psi). = 


@ Yarway Type C 
Seatless Tandem 
Blow -Off Valve 
combining angle and 
straightway valves. Other 
combinations available. 
Flanged or welding 
connections available. 
For boiler pressures to 
600 psi. NOTE: When 
used in tandem with a 
Yarway Hard-Seat Valve, 
Type C Seatiess may be 
used to 1500 psi. See 
Bulletin B-434. 


@ Yarway Type B Seatless Blow-Off 
Valve, iron body for beiler pressures 
to 200 psi, steel bodies, for pres- 
sures to 400 psi. Angle valve shown, 
straightway available. Flanged con- 
nections. See Bulletin B-426. 


®@ Yarway Type B Seatless Tandem Blow-Off Valve 
combining two angle valves. Other combinations 
available. Iron bodies for boiler pressures to 200 
psi, steel bodies for pressures to 400 psi. See 
Bulletin B-426. 


Yorwey Unit Tandem VrAve, Cares 
bines @ herd-se0! bie valle anc @ seatlere 
seating valve in one-piece terged teal 
for holler pressure: io 1500 pel For presses 
to 2500 pai, two webven 


Yerway Bolted Tandem 
Blow-Off Veive. Herd-Seot is the blowing volve, 
seatiess is the sealing velye, Avellebie in any 
combination connections, Fer pressures to 

1500 pol. Herd teat-hard for 


Yarwoy Hard-Seor Blew-Of Valve 
for pressures to 2500 pai, Straight- 
wey valve thewn,. Angle available, 
Welded (shown) er flanged cannet- 


LET YARWAY HELP SOLVE YOUR YARNALL-WARING COMPANY 


BOILER BLOW-DOWN PROBLEMS! 100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


blow-off 
valves 
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Correct Lubrication in Action... 


2000 Machine 


These completely automated honing machines finish to 
mirror smoothness cylinder walls of up to 100 V-8 


engine blocks per hour. They're located in one of the 


Michigan plants producing one of America’s most 


popular medium-priced cars. Machines and entire 
plant are protected by Mobil Correct Lubrication. 


SOCONY MOBIL 


Leader in Lubrication for over 91 years 


>. 
| ‘ 
i 
x 
= 
tobi 
POWER ENGINEERING 


in the Automotive Industry 


Production Hours Saved 


6000 REPAIR MAN-HOURS ELIMINATED! 


| 
Correct Lubrication 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP, MOBIL OVERSEAS 


Two of many cost-cutting benetits achieved by 
this leading automobile company with the help of Socony Mobil 


The machines used to produce this automobile 
company’s V-8 engines are so complex and closely 
interlocked that the failure of one small part may 
result in the shutdown of an entire production line. 

That’s why company management recommended 
the adoption of a planned lubrication program . . . 
decided on the depth of service offered by Socony 
Mobil Correct Lubrication. Under this compre- 
hensive program, plant personnel and Mobil en- 
gineers coordinated their efforts so effectively that 
the size and number of maintenance savings have 
significantly added to company profits 

To cite one example—After surveying 650 hydrau- 


lically operated machines in this company’s axle and 
motor plants, Mobil engineers noted use of 8 differ- 
ent hydraulic oils. Their varying performance caused 
excessive downtime, constant repairs, short oil batch 
life. Minor machine modifications suggested by Mobil 
engineers permitted use of a single wide-range high 
quality Mobil hydraulic oil. In just two years, this 
change made available 2000 additional production 
hours . . . eliminated 6000 repair man-hours . 
saved 10000 gallons of oil. 
¥ * 

Here’s another example of Correct Lubrication in 

action...proof that it can pay to rely on Socony Mobil 


More Savings—made with the help of Socony Mobil Correct Lubrication 


his chart gives some idea of the extent and size of 
savings achieved through the knowledge, service, 


facilities and quality products available through 
Mobil Correct Lubrication. 


Machine Repair 
Man-Hours Saved 


Repair Parts Savings 
Saving Period 


Hydraulic Systems 


Air Wrenches 
(Motor Assembly) 
Bullard Chucks 


Not Recorded 


82 


Landis Wheel Dresser 


: Not Recorded 
Bearings 


Not Recorded 


Not Recorded 


1953-55 
1952-55 


Not Recorded 
$1610. 


Not Recorded 1952-55 


Not Recorded 1952-55 


87'A% 1952-55 


$8970. 1952-55 


Ex-Cell-O Cylinder 
Boring Machines 


Keller Air Hoist 


$8750. 1952-55 


A proved program to reduce 
equipment maintenance costs 


INC, 
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Aerial view of the International Paper Company plant at Corinth, New York 


Need help with steam plant expansions ? 
|. P. Co.’s Hudson River Mill 
has used HAGAN...since 1936 


In 1936, the International Paper Company plant at 
Corinth, New York, decided to install automatic 
controls on the five boilers then in service (see 
chronological diagram at right). A Hagan system was 
chosen for the first three boilers to be converted. 
Subsequently the remaining two boilers were also 
put on Hagan automatic combustion control. 
Since then, as plant expansions presented new 
problems of boiler operation and steam distribution, 
Hagan combustion controls, pressure reducing and 
desuperheating stations, spillover controls and other 


systems were added. 


Hagan equipment is also used for steam separa- 
tion, paper machine drying control, water tempera- 
ture control and chemical feeding systems. In 1956, 
a Hagan Dust Collector was installed on Boiler 
No. 7 to control fly ash in the shipping area. Hagan 
is proud of so long a record of continuous service, 
and of the results that have been achieved. 

Hagan engineers have more than 37 years of 
experience in the application of accurate, dependable 
Hagan equipment to combustion control problems 
of all kinds. Why not put this experience to work 
on your control problems. 


NEERING 


POWER EN( 


f 


TO A PROCESS TO & PROCESS 
_130 _130 
PR & DS C4] 130 
Stations L 
= PR& DS 
Station DS Station 
Spillover 
Control ind 
130] ‘-1 200 
Steam 
Separator 
400 400 
Condenser 
130, 
PR & DS 
A 4 4 A Station 
130 130 130 130 130 200 400 400 400 400 
psig psig psig psig psig psig psig psig psig psig 
750°F 750°F 750°F 750°F 


Equipped with 
Hagan Control 
1936 
Now torn down 


Chain Grate 
Stokers 


Equipped with 
Hagan Control 
1936 


Now torn down 


Chain Grate 
Stokers 


Installed with 
Hagan Control 
1936 


Dust Collector 
1956 


Pulverizers 


Installed with 
Hagan Control 


1941 


Pulverizers 


Installed with 
Hagan Controls 
and Instruments 

1948 


Chain Grate 
Stoker 


Installed with 

Hagan Controls 

and Instruments 
1949 


Chain Grate 
Stoker 


Installed with 
Hagan Controls 
and Instruments 

1956 


Spreader 
Stoker 


AGA 
te 


IM CANADA 
orrices 
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CHEMICALS 
CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS CALGON COMPANY, HALL LABORATORIES 


MAGAN CORPORATION (CANADA) 


LimMiTeo 


TORONTO, VANCOUVER, EOMONTON 
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Current Reheat Designs 


PULVERIZED COAL FIRED 


Central Illinois Light Company — R. S$. Wallace Station Minnesota Power G Light Co. — Clay Boswell Station, Duluth 
690,000 Ibs/hr; 1650 psig; 1000/1000 F Two Units — 500,000 Ibs/hr; 1725 psig; 1005/1005 F 
Commonwealth Associates, Inc., Consulting Engineers Ebasco Services, Inc., Consulting Engineers 


The use by public utilities of Riley Reheat Units for all capacities 
and steam conditions has climbed rapidly and steadily during the past 
decade. This gratifying acceptance is the result of the record of perform- 
ance, dependability and continuity of operation established by Riley units. 

The designs illustrated on these pages are typical of those currently 
being supplied for pulverized coal firing. They are just a few of many 
Riley central station designs. Let our sales engineers show you others. 


by a consulting engineer 


Mother Coipowution 
WORCESTER, MASSACHUSETTS 


Sales Offices: Worcester, New York, Philadelphia, Buffalo, Pittsburgh, 

Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Orleans, Atlanta, 

St. Louis, Kansas City, St. Paul, Houston, Denver(Englewood), 
Salt Lake City, Los Angeles, Son Francisco, Portland, Seattle 


A survey of your plant 


im your power costs 
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Public Service Co. of Indiana, Inc. — New Albany The Hartford Electric Light Co. — Middletown, Conn. 
Two Units — 1,000,000 Ibs/hr; 2075 psig; 1005/1005 F 800,000 Ibs/hr; 2100 psig; 1005/1005 F 
Sargent & Lundy, Consulting Engineers Stone & Webster Engineering Corp., Consulting Engineers 


Tre RILEY 
TURBO FURNACE 


| | 
| | 
| 

| 

the design of the future that’s HERE! | 
Since late 1955, when this design was first announced, 
19 Riley TURBO FURNACE boilers in capacities from 
150,000 to 1,600,000 Ibs/hr have been sold, eight of 
them to public utilities. This rapid acceptance is a result 
of the TURBO FURNACE'’S exceptional performance 
characteristics and its ability to utilize multiple fuels. 
Users, burning oil or gas initially, can switch to solid 
fuels in the future without the costly delay caused by 
conversion of furnace and heating surfaces. A wide 
range of coal, lignite or other solid fuels can be burned; 
with fly ash reinjection in the furnace unburned losses 
are negligible. In addition, the Riley TURBO FURNACE 
boiler has all burners on one level with a consequent 

reduction in overall height. 


| 


875,000 1750 psi., 1005 F. Reheat 
TURBO FURNACE 
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To 500F it’s J-M Interlocked 


because it cannot ravel or come apart 


Made by an exclusive J-M_ process, Interlocked 
packing is braided trom tough long-fibre asbestos 
yarns strongly interlocked in a solid integral struc- 
ture. There are no jackets to wear through... no 
plaits to loosen, That's why it retains its strength 
and efficiency far longer than other types. 


Interlocked also seals better. It is flexible and 
resilient, braided square for better contact and re- 
quires less gland pressure. Style 255 is effective 
against steam, hot or cold water, oil, weak acids and 
caustics. Furnished lubricated and graphited in ring 
and coil forms in sizes from 4" and up. 


To 750F it’s J-M Superheat 


because it does not harden under high heat 


Designed specifically for superheated steam between 
500F and 750F, Johns-Manville’s Superheat packing 
is made of highest quality pure asbestos cloth which 
retains its resiliency even after long exposure to 
high temperatures. Woven tight, spiral wrapped and 
then pressed square, this cloth forms a firm resilient 
structure of superior strength and wearability. 


Style 167 Superheat is bonded with a special heat 
resistant compound. No excess is present to car- 
bonize in use. Density is carefully controlled for 
minimum gland pressure. Furnished graphited in 
ring and coil forms in sizes from '4" and up. 


Your local J-M distributor carries full stocks of Interlocked and Superheat 
and other packings. Call him today or write Johns-Manville, Box 14, 


New York 16, N. ¥ 


. Port Credit, Ontario. 


Johns-Manville PACKINGS, GASKETS and TEXTILES 
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PNEUMATIC 
INSTRUMENTS 


TYPE vc 


Control Transmitters 0-100° to 0-1000°F. 


* 
Design principle which permits making extremely accurate 
and sensitive components that are compact, versatile and 


interchangeable. 


Republic’s new line of pneumatic instruments 
includes pressure, differential pressure, temper- 
ature and control transmitters. Controllers that 
feature repeatable reset rate, less than 0.05% 
dead band and proportional band adjustment 
from 2 to 500%; —differential pressure trans- 
mitters with 20 to 1 range adjustment;—pressure 
transmitters of “0.5% accuracy; and temperature 
transmitters with 10 to 1 range adjustment show 
the flexibility as well as the compactness, light- 
weight and accessibility of these instruments. 


THE NULL-BALANCE-VECTOR PRINCIPLE 


In terms of calibration, the null-balance-vector 
principle means that the span of any pneumatic 
instrument in the line can be varied at will... 
merely use a screwdriver and a reference... 
without re-setting zero. In terms of theory, the 
null-balance-vector principle means that the 


REPUBLIC 


REPUBLIC’S new family of 


NULL-BALANCE-VECTOR* 


"Differential Transmitter 


TYPE VP | 
Pressure Transmitter 
Standard Ranges 
0-1.5" to 0-5000 psi 


TYPE VDP 


Standard Range 
0-15 to 0-300" H,O 


proportion of an input force (from a measuring 
bellows, bourdon tube, diaphragm, etc.) balanced 
by the pneumatic circuit can be varied by 
changing the angle at which that force acts on 
other links in the system. Hence, without changing 
air supply pressure or the measuring bellows, 
bourdon tube or diaphragm, the same output 
signal pressure range can reflect a measured 
input signal range that can be changed as much 


as 20-to-1. 


Republic’s new family of pneumatic instruments 
was developed in parallel programs that use the 
greatest possible number of common compo- 
nents. The result: High interchangeability of 
parts, even between instruments performing 
entirely different functions. Such design fore- 
sight has made the spare parts and training 
problems extremely simple. And Republic's 
null-balance-vector design means that full-range 
operation involves virtually no motion... and 
virtually no wear. 


If you want the best sensitivity, accuracy and 
reliability in pneumatic transmitters, it would 
pay you to get full details on 
all four of Republic's new 
family of Null-Balance-Vector 
Pneumatic Instruments. 
Write for descriptive folios 
on each type, now. 


FLOW 


A Subsidiary of Rockwell Manufacturing Company 


9240 Diversey Parkway 
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TYPE VT 


One of many reasons why ALLIS-CHALMERS MOTORS 


are preferred for outdoor applications for 


POWER PLANTS 


Space Heater is 
weather protected 


(and corrosion-proof!) 


Weather protected motor 
drives force draft fan 


Weather- protected heaters are standard Easy Maintenance, too! 
on Allis-Chalmers outdoor motors 


prevent moisture condensation on motor Heater terminal box mounts outside motor 


parts during shutdown periods. These frame; heating element projects into motor 
enclosure. Open wiring inside motor is 


immersion-type heaters are not only water- 
eliminated. Entire heating unit is easily 


proof, they are also stainless steel clad for 
resistance to corrosion. removed for service or replacement. 
For details on this and all the other outstanding 

features of Allis-Chalmers motors, call your nearby 

A-C office or write Allis-Chalmers, Power Equip- 

ment Division, Milwauke 1, Wisconsin. 


ALLIS-CHALMERS 
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Take a tip from your family’s 
dependence on “nature’s most 
nearly perfect food’’. Coal 
is nature’s most nearly 

} perfect fuel. It’s here in 
abundance for ages to 
come, a dependably low- 
cost and most efficient source of 
“go power’! It’s convenient too 
—right on Industry's doorstep. 


BITUMINOUS COALS FOR EVERY PURPOSE 


Ask our man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD, Phone: LExington 9-0400 
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150-800 
Pounds 
Service 


Featuring 
Stellite 
Faced 


Seating Surfaces 

: Sizes 4" 02” HENRY VOGT MACHINE CO. 
Lovisville, Kentucky 

FREE VOGT MACHINE CO. 

to Vogt 

Catalog F-9 


....these ads tell you why 


Tough valve buyers appreciate 


this kind of... 
Toughness 


acne 

voot 


unmatched Service Life ......the New 

ee ds of pet 


€ 


Look inside 


WOG'T 


identification 


---On top 
and 


in sight 


makes it easy 
to identify valves 
—even in 


insulated lines 


WALVES 


fp —SCat wear : 
RER 
VOGT} valves are better § 
—_ —_ Disc... 


Chicago’s newest 
served 


Located on a 100 acre site overlooking Lake Michigan, 
Chicago’s newest planned community, the Lake Meadows 
project, offers gracious living within the confines of a large 
city. Owned and managed by the New York Life Insurance 
Company, Lake Meadows provides distinctively appointed 
apartments, spacious grounds, a modern shopping center, 
ample parking facilities, yet is within minutes of the heart of 
the city. When completed, this project will house 2000 fami- 
lies and will include an eight acre park. In addition, construc- 
tion has already begun on a new elementary school located 
on a two acre plot adjacent to the housing development. 


A project of this size requires considerable steam capacity 
to provide ample heat and hot water and to perform the 

any other services required. To do the job, the New York 
Life Insurance Company originally selected 3 C-E Package 
Boilers, Type VP. Later, as new housing units were added, 
2 additional VP Boilers were installed. Their outstanding 
performance and efficient, trouble-free operation is evi- 
denced by the repeat order placed with Combustion for the 
final 2 units. 


VP Boiler Catalogs are available on request. 


VP ADVANTAGES 


VP Boilers are completely shop-assembled . . . 
available in fourteen sizes from 4,000 to 50,000 Ib 
steam per hr... for pressures up to 500 psi 


for oil or gas firing. They have more water-cooled 


area per cubic foot of furnace volume ...a 30-inch 


diameter lower drum which gives more water 


storage capacity and easy access...quiet, low 


speed centrifugal fan. They require only a simple 


concrete slab foundation. 


COMBUSTION 


Combustion Engineering Building 


ALL TYPES OF STEAM GENERATING FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS, 
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planned comm 
C-E Boilers 


Y 


Architect's rendering of the Lake Meadows project. Skidmore, Owings and Merrill, Architects 


AT FAR LEFT — Cutaway view of typical 
VP Boiler. This model has integral con 
sole control panel 


AT LEFT — Firing aisle of the Lake 


Meadows boiler room showing three of 
the five C-E Package Boilers, Type VP 


ENGINEERING 


200 Madison Avenue, New York 16, N. Y. 


PAPER MILL EQUIPMENT; PULVERIZERS,; FLASH DRYING SYSTEMS PRESSURE VESSELS; soit PIPE 
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INQUIRING REPORTER: So you use Nalco System water treatment 
.. » How often are your boilers turbined? 


ENGINEER: | wouldn't know — only worked here seven years. 


You recognize the Engineer's 
answer as a twist on the old one 
about How-often-do-you-get-a- 
raise - around - here. Our excuse 
for bringing it up is that the engineer's 
answer applies to hundreds of plants using 
Nalco water treatment. New plants, 
starting boilers from scratch with Nalco, 
report years on line, billions of pounds of 
steam generated in boilers that have never 


been turbined ...and probably never will 
be. Older plants, where turbining was as 
routine as checking the draft gauges, now 
open boilers only to show the inspectors, 


These Nalco results can quite possibly be 
duplicated in your plant, regardless of the 
kind or severity of your water treatment 
problems ...or the size of your operation. 
Write or phone, now, for a fast start toward 
permanent water treatment security, 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place 


. Chicago 38, Illinois 


Telephone: POrtsmouth 7-7240 
In Canada: Alchem Limited, Burlington, Ontario 


SYSTEM .... Serving Industry through Practical Applied Science 
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HEATERS, HEATING 
101 Unit Heaters — ‘atalog B-1525, 


26 pp, describes features and advant ges 
of unit heaters for commercial and indus 
trial ipplication Details of construction 
ire covered, and typical specifications, ap 
plication data, selection tables, outline di 
mensions and maintenance instructions 
given. Piping and wiring diagrams in 
cluded. Westinghouse Electrie Corp 


102 Overhead Heating Units 
Bulletin P 1-57, 16 pp, contains photo- 
graphic reproductions of overhead gas 
fired heaters, as installed in a wide variety 
of commercial and industrial plants. How 
this type ol heating was used to solve 
specif heating problems is detailed 
Prat-Daniel Corp 


103 Steam Heating Coils — Cuta 
log 1710, 26 pp, contains pictures and de 
scriptions of commercial and industrial 
steam heating coils. Gives information on 
features, construction details and 
tions, and provides piping diagrams and 
many performance and selection tables 
is well as other data. Sturtevant Div 
Westinghouse electric Corp 


VALVES, TRAPS, STRAINERS 
104 Regulating Valve Catalog 


407, 6 pp, describes company Series JO 
control valves, for control of all t pes ol 
fluids Balanced tight-closing single 
seated features are fully detailed and flow 
characteristics are charted. table of 
dimensions and weights, and sizing data 
ire included, Schade Valve Mig. Co 


105 Bronze, Iron Valves — 
fusely illustrated, 136-pp Catalog 57 in 
chides recent additions to company’s line 
renewable seat ring bronze gate valves 
COM position lise bronze cheek 
valves and solder end globe valves with 
drain. An important modification of the 
125-lb iron body gate valves through 
port design to reduce turbulence and pres 
sure drop in flow through valves Is 
illustrated. Technical data for piping lay 
outs are included, as well as a table of 
equivalent resistance of valves, fittings 
ind bends, and charts for the rational so- 
lution of pressure drop lor liquids uses, 
and steam. Available to qualified power 
engineers; please state your job title when 
requesting this. The Fairbanks Co 


106 Diaphragm Valves sulletin 
SOO contains specifications and dimensions 
on company 8 di iphr wm valves for pres 
sure and vacuum service. Typical flow 
characteristics and water capacities are 
indicated. W. 8. Rockwell Co 


107 Eccentric Piug Valves Cata 
log 54 describes advantages and design 
features Of easy-operating plug valves 
vhich combine an eecentric-shaped plug 
an eecentne raised-seat in the valve 


hod Dimensional data and selection in 
ormation is included, as well as photos 
ind diagrams of valve features and curves 
to show tnetional resistance to flow of 


iter. DeZurik Corp 


ELPFUL BULLETINS 


108 For Lubricated Plug Valves 
This 12 pp Hlustrated manual covers func 
tion of lubricants in lubricated plug valves 
ind essential properties of an effective 
lubricant. Detailed information on how to 
select the right lubricant and how to ip) 
ply it os presented in text and pietures 
Charts list flow materials which plug 
valves service recommended lubricant 
number, service range and temperature 
range, Walworth Co 


109 Compressed Air Valve Phis 
6-pp bulletin describes features and advan 
tages ol company & satet valve tor com 
pressed air, designed to safeguard against 
necidents Installation in 
structions and design data are included 
Sands Safety Valve Co 


1 10 Cushioned Valves 


G-5 describes and shows, schematicall 


Sulletin 


Various piping arrangements tor party 
ipplications, such as supply water to mill 
accurate water level control in reservoirs 
emergency fire protection, and isolating 
part or ill ol it system Golden Anderson 
Valve Specialty Co 


111) Steam Trap 
AD-2261 explains how an inverted open 
float steam trap works to remove conden 
sate and keep steam lines hot and dy 

Includes tables and instructions for select 
ng traps for any condensate discharge 
condition Also included are dingt 
and recommendations for proper installa 
tion, as well as a table of dimensions 


Six-pp Bulletin 


Crane Co 


112 Liquid Strainer — Sell-cleaning 
liquid strainers designed for the straining 
of fluids without interrupting flow for 
Cleaning the sereen are described in Bulle 
tin W-6S¢ Dimensions are tabulated and 
diagrams of manual operation and motor 
driven units shown, with appropriate list 
ing of component parts, Golden-Anderson 
Valve Specialty 


EQUIPMENT PROTECTION 
113 Aluminum Jacketing Bulle 


tin 5300 deseribes company’s line of alumi 
num weather prool jacketing for in ulated 
lines, towers, vessels and tanks. Applica 
tion procedures are pictured and suggested 
specifications offered, Childers Mfg. Co 


114 Pipe Coating, Wrapping 
Company’s facilities for coating and 
Wrapping pipe are deseribed in this &-pp 
bulletin. Drawings illustrate various stages 
in the wrapping process, and a description 
Is given of the Holiday detection test and 
other controls for assuring that pipe is 
evenl coated and protected Southern 
Pipe Coating Co 


MECHANICAL POWER 
TRANSMISSION 
115  Power-Safe Brakes The illu 
trated stor ol company newest electric 
brake designed for fail-safe applications i 
told in this 46 tee hnical report. Catalog 


features detailed ce criptions ol COT pO 
nent parts and includes photos, drawings, 
hagrams, as well as an illustrated explana 
hon ol operation, selection factors, torque 
characteristics and controls, Warner Eele« 
tru Brake A ( luteh 


116 Flexible Cushion Coupling 
Bulk tin Ate, 12 pp deseribes the Para 
flex, a flexible cushion coupling, designed 
to automatically compensate tor ill 
nations of misalignment and end float 
Cutaway views and drawings are included 
is well as coupling selection data and a 
table listing service factors for couplings 
Dodge Mig. Corp 


1 17 Drive Selector Catalog ¢ ikiN 
160 is a slide-rule-type plastic device 
designed to assist selecting proper 
motor, control panel, and operators ata 
tion of a general-purpose ‘Thymotrol 
adjustable speed drive. Covers both frac 
tional and integral drives up to 3 hp. By 
setting slide at desired horsepower, appro 
priate ratings, frame sizes, dimensions, 
and model numbers can be rapidly deter 
mined, Standard and optional features 
performance characteristics and ordering 
data given. General Co 


118 > Power Transmission Data 
This 1957 handbook provides ISG pp ol 
power transmission data compiled and 
revised to meet modern engineering stand 
ards and tabulations, and calculated to 
plan proper transmission for any drive, 
section tabulates dimensions on 
standard spur, bevel spiral, helical, worm 
gears and steel rack. Speed reducer section 
gives specifications, dimensions and vital 
mechanical information necessary to select 
proper reducer in relation to required 
ratios, horsepower, torque and installation 
dimensions. The Ohio Gear Co 


New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 105 and 106. 


119 Geared Flexible Couplings 
Kook 2775, 12 pp, details pertinent appli 
cation and selection data for couplings 
with maximum bores ranging up to 7 in 
mid ratings from 2'9 to 572 hp per 100 
rpm, Deseribes four basi ipplications and 
includes cutaway views and drawings 
illustrating features, Link-Belt Co 


ELECTRICAL 


120 Package Unit Substation 
This spp bulletin explains advantages 
substations offer when used in modern 
electrical systems, and shows a complete 
line of Compan equipment signed lo 
meet modern electrical system needs 
Both high and low voltage components 
ire covered Square Co 


121) Protected Transformers 
Construction and design features of self 


protecting transformers in ratings 3 kva 
through 100 kya, 15 kv and below, are 
covered in &pp Bulletin B Tells 
how transtormes which are sell-protect 


ing againet lightning, overloads and short 
circuits, service continuity, reduce 
operating and maintenance cost lh 
Chalmers Mig. Co 
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Time Meters 


6710 desert ly tages and typical ap 
| electric time te 
lew eaturing tr digit for wider 
range of tmensuremer information 
wd dimensonal diagram ineluded 
(seneral bleetrne Co 

123 Contact Meter-Relays De- 
tail on siitomati control contact 


meter-rela ve featured in 4-pp Catalog 
11). In addition to an illustrated deserip 
tron of onstruction and operators it in 
i detailed section on cireuitr 
price and specheation information on the 
ious rela Catalog is illustrated 
photos and diagram ind contains actual 
ize dial areas and typieal seale are \ 
embly Products, Dn 
124 Panel Meters Phis I6-pp eat 
tlog desenbes panel meter designed to 
meet JAN-1- and MIL-M-OB specifica 


tions, Caves dimensions and performance 
data for I) Arsonval-type ammeters, milli 


rectifer-ty pe 
Information on cu 


Mifw., Ine 


oltimeter 


melided, Water 


ter and 


meters 


125 Power, and Lighting Cable 
Sulletin 
Kit eable for 
Pechnical of direct 
conduit installations and sheaths 
tabular data giving 
Triangle Conduit 


compan 


power and lighting service 
buried 
werial of 
re as well a 


physical 
Co 


126 Magnetic 


data on compan 


Sulletin 


Starters 


20 pp, contam comprehen ive 
magnetic motor tart 
host 


ITE “or 


re lor ich applieations a 


‘ 
blower iw han mixer 


motor control center, other Such advan 
tages os fast installation, simplified wiring 
tion and tiaitenanee, long lite 


‘ i 
dependable operation and tmaxinum flexi 


ire covered, and dimensions given 


Cieneral lleetrie Co 


127 


Sulletin 


Horizontal-Break Switches 
12 pp deseribes 


outdoor 


group operated, horizontal-break switehe 
Hlusteating special features which make 
the witele in economical 


ind practical answer to many switching 
problems. Photos, drawings, mounting ce 
tails and dimensional data are included 


Line Material Industries, MeGraw-ledi 


wn 


128 


Twelve-pp 
low-voltage 


Low-Voltage Capacitor 

tulletin GEC-ISSLA deseribes 
industrial capacitors for in 
shunt List 
wid dimensions of ¢ 


door or outdoor ipplieation 


rating weights 
tor tnt equipments, and includes 


diagrams and pieture General Kleetrie Co 


129 


bulletin S7, 12 pp, 


Terminals and Connectors 


describes company 


terminals and connectors avail 


pore it 

thle in pocket-size packages, Lists various 
connector dimensions, and includes actual 
we outline drawings of each. The Thomas 


& Betts Co 


130 


tive power battery mammtenane 
is detailed in this revised edition of com 
Battery Users Manual (Bulletin 
CLE , 4 pp Developed is a result 
training courses, this book 1 
engineer to 


Battery Users Manual Mo 
repair 


of in-plant 


desygned to enable power 
battery 
election thi 


photo 


conduct an organized training 


course in their own plants 


maintenance, repair and 


reference book includes over 


26 


demonstrats 
charging 
demopustrate test- 
ng present battery reom 
Ciould-National Batteries, Ine 


proper eleetior liltistrate 
method and equipment 
correct 


layout 


131 Accessories for Reclosers 

Sixteen-pp Bulletin CRICA provides in 
formation on the complete line of Kyle 
Type KR and W Application, 


operation, features, and ratings of the 


reclosers 


il 
Line Mate 


Variou devices are covered 


control schemes are included 


rial Industries 


132 Carbon Brushes 
performance from carbon brushes is theme 
ol S-pp Bulletin Question-and 

‘brush life, metal trans 
ler, commutator threading, bar marking, 
sdjustment and other infor- 


Cretting best 


snawer atyle cover 


commutator 


mation, General Kleetric Co 


Good Tips On Welding 
Equipment, Procedures 


133 


How to Weld Stainless 


A Guide to Better Welding of Stain 
less Steels is a 2O-pp pocket-size 
booklet intended for both the novice 
wid expenenced welder Presented in 
question iid-answer form, it is illus 


drawings and close-up 


both problems and 


with 
elaril 


Arcos 


134 Repair, Fabrication Weld- 
ing This 52-pp reference manual 
covers recommended practice tor repau 
velding and fabrication welding of steel 
result of a research pro] 
Memorial Institute and 
houndation, 
it deseribes welding methods includ 
ing preparation for welding, effects of 
welding operation 


trated 
photos to 


solutpons ( orp 


costings The 
Battelle 


Pounds tesearch 


ect ot 


Steel 


velding, ane the 


section on eleetrode 
Classification and weld-metal proper 
ties, Additional sections cover trade 


und manufacturers of all classes 
onl procedures lor weld 


ol electro 
ing specific castings. Tempil Corp 


135 


the man 


Electrode Guide Among 
helpful features of 70-pp 
pocket-size 1318, is an elec 
trode ileulator, which 
tubulates data for calculating consump 
foot in welding of vari 
Deseribes each 


italog 


thon per linea 
ous ft pes ol joints 
electrode, its color code, its application, 


ind best procedure for use in welding 


Weld metal chemical analyses and me 

chanical properties are fully explored, 
Such related information as the factors 
which determune electrode selection, 
specifications for filler metals, and 


testing of deposited weld metal is also 


discussed Air Reduction Co Ine. 


BOILERS, BURNERS 
136 Packaged Boilers — Bulletin 


1245 describes company k wed 
steam or hot water heat- 
ing and hot service. Detailed illus 
trations of both oil and gas fired unites are 
included, a w tabies of dimensions 
weights. Orr & Sembower, Inc 


137 Industrial Burners 
pp Bulletin FC-57 deseribes features and 


matic boilers for 


water 


well 


Twelve 


packaged 


ulvant “wes Of 
trial burners for gas or oil or combination 
performance details 
are charted, ind drawings of 
typical installations included, Coen Co 


firing. Combustion 


ind photos 


INSTRUMENTS AND 
CONTROLS 
Central Station Control — 
1032, 12 pp, deseribes the appli- 
automatic control systems to 


139 

Bulletin 
eation ol 
large central station boilers. Using a typi- 
cal station as an ¢ xample the bulletin ex 
plains operation of the combustion, feed 
water, feed-pump and soot-blowing control 
A schemati 
the individual components are integrated 
into comple Supervisory systems. oper- 
Vulean Div., Blaw-Knox Co 


140 


variety ol 


sVstems diagram shows how 


Thermostat Accessories — A 
modern accessories for electri 
thermostats and limit controls are de- 
seribed in Bulletin RT-S19. Contains de- 
tailed drawings and diag ims of available 
devices for adjusting 
mounting brackets 
tobertshaw-Fulton 


thermostat cases 
temperature controls 
ind stuffing boxes 


Controls Co 


141) Meter and Control Publica 
tion 54-766, 8 pp, describes the Veriflow, 
indicates and totalizes 
molasses, sulphuric 


which meters, 


liquids, such as water 


acid, coal tar, et using the positive dis- 
placement — principle ind =the Veritrol, 
which controls material being metered 
Principle, construction, operation and 


features of both meter and controller are 


explained. The Hays Corp 


142 Flow Tube An impact-type 
head meter (differential producer) for ae- 
curate measurement and regulation of 
fluid flow is described in 6-pp Bulletin FT 
ind typical installa 
drawings and 
Foster 


Advantages are listed 


tion photos ecrose section 
pertormance data are included 


ginecring Co 


143 Boiler Safety Controls Bulle- 
tin L-711, 24 pp, covers basic safety con- 
trols for low pressure steam boilers, Simple 
diagrams and explanations tell the “why’’ 
and “how” of all authoritative methods of 
providing maximum safety and automatic 
level control for all low pressure 
steam boilers. McDonnell & Miller, Ine 


144 Regulator-Filter-Lube 
Bulletin 80, 12 pp describes a packaged 
whi h 


water 


unit for compressed air operations, 
regulates to desired pressure, filters water 
and dirt from the air line and lubricates 
the air stream with a fine fog-like oil mist 
Specifications for the various types in the 
line are included, as well as photos, draw- 


ings and diagrams Perfe cting Service Co 


HOSE AND TUBING 


145 Metal Hose Products — Cata 
log ID-100A, 12 pp, deseribes flexible 
metal hose for conve ying gases, solids and 
fluids under high temperature, pressure 
ind vacuum conditions. Complete speci- 
fication data is included, as well as photos 
and drawings illustrating design and con- 
struction features of the flexible metal hose 
Universal Metal Hose Co. 


146 Seamless Mechanical Tubing 

- Bulletin TB-340A, 8 pp, explains cost 
and time seamless me- 
chanical tubing over other forms of stock 
Included are des riptions ol how seamless 
tubing is manufactured and finished, and 


saving benefits of 


— 
_ 
— 
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ne 


» 


Packaged Ljungstrom® Preheaters increase efficiency for boilers as small as 


25,000 lbs per hour! Money 
spent on fuel in a single year often 
equals the cost of the boiler itself! 
Ané with fuel prices continually ris- 
ing, every BTU is doubly precious. 

So don’t let fuel dollars go up 
the stack—in smoke. Whether your 
boiler produces 25,000 or 250,000 
pounds of steam per hour, the shop- 
assembled Ljungstrom preheater 
recovers heat—and dollars. Results: 
FUEL CONSUMPTION IS REDUCED! 
Generally 10% or more. This will 


usually write off the cost of a 
Ljungstrom in less than 2 years. 


BOILER PRODUCTION IS INCREASED! 
By preheating air, higher tempera- 
tures in the furnace are assured, 
higher heat absorption and steam 
producing capacity are made possible. 


LESS MAINTENANCE NEEDED! Im- 
proved combustion means less slag, 
cleaner stack gases. Thus you bene- 
fit from fewer overhauls; longer 
service between shutdowns. 


LOW GRADE FUELS PRACTICAL! Higher 
furnace temperatures permit effec- 
tive burning of very low grade fuels. 


COMES READY TO INSTALL! The 
Ljungstrom is shop-assembled, is 
easily applied to your steam-gener- 
ating units. For 

details, contact 

The Air Preheater 

Corporation to- 

day. Ask for our 

free brochure. 


The Air Preheater Corporation, 60 cast s2no street, new york 17, 0.7. 
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VERSATILE sheet packing 
for wide range of service 


Many engineers call Belmont’s compressed 


asbestos sheet packings for dry and saturated 
steam, air, gas, oil, solvents, ammonia and 
most chemicals —‘‘the handiest sheet 


packings in the plant.” 


Various compositions and special 
binders, all thicknesses '¢,'' to 4%’’, 
sheet sizes to 150” x 150’, or supplied 
as cut gaskets to specifications, for 


practically all maintenance requirements. 


The Belmont Packing and Rubber Co. 


Butler & Sepviva Sts., Phila. 37, Pa. 


@ Ask your Belmont Distributor for his rec 


Such leading Packing Distributors as: 
Union Gasket & Packing Co., in Denver, Colorado 


and 
Warren & Bailey in Los Angeles, California 


are ready to serve you promptly and helpfully, 
wherever you are, 
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differences in dimensional tolerances, costs 


machinabilit ind surface finishes of va 
rious types of seamless tubing. Tubular 


Products Div., The Babcock & Wileox Co 


147 Stress Rupture Data Power 
engineers concerned with equipment in 
volving use of tubular produr ts at elevated 
temperatures and pressures will be inter 
ested in data contained in Bulletin TD 

153B. Furnishes results of stress rupture 
tests on 14 steels including earbon steel 
several alloy steels and 1O different stain 
less steels. Tubular Products Div., The 
Babeoe! Wileon Co 


PUMPS, COMPRESSORS 


148 General Service Pumps — Cat 
alog D-100 deseribes four types of general 
service pump le signed for hot and cold 


water and brine circulation, air condition 
ing systems, sprinkler systems,  boiles 
feeding, pressure boosting and washing 
machinery. Cutaway drawings, perform 


ance data, and specifications imeluded 


Wheeler \ily Co 


149 Sealless Pumps 
Catalog 10.0 features technical data and 
material selection information on Flex-i 


liner sealless plastic and stainless steel 
Performances data with purop char 
wteristic curves and charts, « ipacities 
operating pressure ranges, and other m 
formation are Vanton Pump A 


hquipment Corp 


150 Vertical Non-Clog Pumps 


Catalog deseribes advantages ol 


company's vertical non-clog pumps, tor 
sew disposal underpa services 
dramage, and for applications in reduction 
plants and paper mills. Three dry pit in 
stallations are shown inal cutlawa 


drawing shows mechanical features, ¢ 
Wheeler \ify 


151° Air and Vacuum Pumps 
AAtcen-pp Catalog 757 deseribes rotary 
positive ill and gis boost 
ers and air motors, Gives details of con 
struction, dimensions, capacities, perform 
ance Curves Leiman Bros Ine 


152 Rotary Air Compressor 
height pp Bulletin P-106B deserntbes com 
pany’s 600 rotary air compressor, Photos 
and close-up views illustrate design and 
construction features, and general speech 
cations are included. Le Roi Div., Westing 
Air tke Co 


Bulletins reviewed here are of- 
fered primarily for qualified power 
engineers. Manufacturers may with- 
hold literature from persons who 
do not state their job title and 
company. Some manufacturers also 
prefer not to send literature to those 
in foreign countries in which they 
have no. sales representatives. 


153 Air « ompression for Industry 

This is a 24 pp combination data bool 
ind catalog on all t pes of air Compressor 
from 'g hp to 20 hp. Discusses factors to 
be considered in use of aur tor each opera 
fion, and points out importance of deter 
mining how much usable am oi needed 
not just the theoretical rating of the com 
pressor. [ngineering data charts are in 


cluded. The Wayne Pump Co 
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ALLIS-CHALMERS 


— Water 
Conditioning 


Announcing New 
Industrial Zeolite 


Water Softener 


Basic standard water softener 
designs easily adapted to meet 
individual plant requirements. 


Here’s a well-engineered, well-built 
answer to a wide range of water con- 
ditioning problems. It’s designed to 
eliminate costly maintenance due to 
scaling of pipes and heat exchange 
tubes; to produce chemically suitable 
water for drying, paper making, tex 
tiles; and to provide water for food 
processing and many special industrial 
applications. 


Easy Operation 

The unit is basically simple. It is en- 
gineered to operate with little or no 
maintenance between regenerating 
cycles. Regeneration is an easy pro 
cedure. Automatic controls are also 
available to further simplify the oper 


Allis-Chalmers sodium zeolite water softener installed in Ohio dye plant. 


ation if desired. Get Details 

Standard From this, a water softener is en- For complete details about Allis 

Basic Design gineered to meet your individual Chalmers industrial type zeolite 
plant requirements. Such factors as water softeners, call your nearby 

Allis-Chalmers engineers started with size of softener tank, size of salt A-C office or write Allis-Chalmers, 

a basic standard design developed and brine tank can be varied to Power Equipment Division, 


from years of research and experience meet your conditions Milwaukee 1, Wiscgnsin. 


ALLIS-CHALMERS 
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Quick-Operating 
EVERLASTING 


Straight-Through Valve | 
standard Everlasting de- Shock-Resisting 


opens with a 


The 


sign which 


closes wit 


$ with 
that actually improve Angle Valve 


use. 
pecially designed 4nd stout! 
Vv nstructed Withstand 
ere Service se- 
Conform with ASME codes. and abrasj and the Shocks 
asic 
Available in a range of sizes for solids m of blow-down 


pressures up to 600 psig. Write 
for descriptive bulletin. 


EVERLASTING 
DUPLEX UNITS 


ating, Angle and Y Valves. 


and 
of | | EVERLASTING 


also available with Y Valves and in 
any combination of Quick-Oper- 


LLOTHER EQUIPMENT 


154 Water Control Gates — Six- 
teen-pp Bulletin 163 outlines the several 
basic types of gates and their ipplications 
Discharge curves are shown for prelimi- 
nary sizing, and general specifications are 
included. Sectional drawings, standard di- 
mensions and fie ld photos provide intor- 
mation on design characteristics and gen- 
eral construction. 8. Morgan Smith Co 


155 Insulation Chart — This « lec- 
tor chart covers electrical insulation ma- 
terials in the A, B, and H temperature 
Classes, Over 30 types are described, Prod- 
uct descriptions cover base materials used 
suggested applications, temperature class 
and available finishes. Gage, ty pe of back- 
ing, tensile and dielectric strength and 
speciications are given for each material 
hleetro-Technical Products Div., Sun 
Chemical Corp 


156 On Demineralizers — Bulletin 
108-A, 8 pp, features a step-by-step ex- 
planation, including formulas, for the 
run’ of demineralization and the regen- 
eration process, Internal arrangements 
and operation of basic types of deminerali- 
gers lor varying water requirements are 
covered, and types of valve and control 
arrangements are discussed. Flow chart 
drawings included in the bulletin. L & A 
Water Softener Co. 


157 Stationary Diesels — light-pp 
Bulletin I11 deseribes advantages and 
construction features of stationary diesels 
designed for continuous service, high effi 
clency and easy accessibility for mainte- 
nance, Construction features are illus- 
trated, and specifications and performance 
curves included. White Diesel [engine Div., 
The White Motor Co 


158 Dust, Fume _ Eliminators 
Catalog VRU-4-57, 8 pp, deseribes Centri- 
Merge vertical rotor type dust and fume 
eliminators, telling how they operate, and 
giving operating advantages and miain- 
tenance features. Capacities and dimen- 
sions are shown for both manual cleanout 
and conveyor cleanout designs. Schmieg 
Industries Ine 


159 PVC Blowers and Fans Ad 
vantages of un-plasticized rigid polyviny! 
chloride blowers and fans for exhausting 
corrosive air, fumes and gases are detailed 
in this illustrated bulletin. Physical prop- 
erties of polyvinyl chloride are tabulated 
An insert sheet describes other PVC prod 
ucts, Industrial Plastic Fabricators Inc 


EVERLASTING VALVE CO. 
47 FISK STREET, JERSEY CITY 5, N. J. 
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160 Bucket Elevators Compari 
son of elevator types and selection ot 
bucket elevators for a variety of applic t 
tions are covered in SO-pp Catalog be-55 
Specifications and dimensions for centri 
fugal discharge pertect discharge, contin- 
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Quantichem automatic analyzers 
for total water hardness and 
dissolved silica concentrations 
include the electronic colort- 
metric unit and the recorder. 
These analyzers are espectally 
important in the operation of 
water treating facilities for high- 
pressure steam power plants. 


Automatically analyze water 
for silica and total hardness 


with the field-proven 
Quantichem instrument 


All the steps of an analysis .. . from the flushing of sample cells 
and calibration of photoelectric measuring circuit to the 

metering of reagents and the recording of results .. . are performed 
by the new Milton Roy Quantichem instrument. This automatic 
analyzer is, in fact, a miniature lab for analyzing water for 

total hardness or silica content. Units are now in actual customer 
use after more than three years of research and field testing. 


The silica analyzer has a range of 0 to 0.05 ppm . . . standard 
ranges for the total hardness analyzers are 0-3 and 0-5 ppm. 
Concentrations of other constituents in water, such as iron and 
phosphates, can also be analyzed by this unit. For these and other 
applications of this analyver, consult our instrument engineers. 
Bulletin 1156 contains detailed information on the Quantichem 
instrument ... write for your copy. 


Suncoast Instrument Division, MILTON Roy COMPANY, 
1300 E. Mermaid Lane, Philadelphia 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Engineering representatives in the 
United States, Canada, Mexico 
Europe, Asia, South America, Africa and Australia 
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tial yoke 


sizes available 


These are some of the hand hole shapes 
cleaned with a Roto Seat Scraper. Various 


ROTO Hole 


Seat Scraper 
Eliminates Dirty, Tedious Work 


Here is a simple, hand-operated tool for cleaning inside caps on boilers 
that will pay for itself many times over. This tool is equipped with retractable 
knives mounted on a revolving spindle having a bearing within a substan- 
An adjustable spring automatically maintains tension on the 
knives, sufficient to remove all foreign matter but not enough to cut the 
metal. A few turns to the right, and the job is done. A half turn to the left 
releases the tool, Try a Roto Seat Scraper and you'll wonder how you ever 
got along without one 


DIAMOND 


SQUARE 


Rote Hand-hole 
Seat Scraper for 
84 W Boller 


PEAR SHAPE 


ELLIOTT COMPANY — ROTO PLANT 


DIVISION OF CARRIER 
Tube Cleaner Specialists Since 1910 


147 Sussex Avenue, Newark, N. J. 
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IMustrating ease of operation of 
Roto Hand-hole Seat Scraper. 


What Users Say= 


It did a fine job. Completed the work in 80% less time 
(Engineer, Chemical Plant) 


Roto Seat Scraper has paid for itself many times over 


on our Keeler Boiler 
(Supt., Public Utility) 


One man cleaned inside cap seats on boiler header in 
4 hours. Former!y took 2 men 3 days 


(Pennsylvania Manufacturer) 


We also make a Reseating Machine for cleaning 
outside caps to assure a smooth, true fit. Send for 
details. 


SEND FOR BULLETIN 


| 


gravity discharge, clevator 
pivoted bucket carrier, bulk 
cement systems, and marine legs are in- 
cluded, as well as supplementary informa- 
vertical 


ious bucket 


conveyors 


itor-lowerator 
elevator bucket hing 
mounting of buckets, belt splicing, other 
factors. Webster Mig Ine 


161 


tion on the eley 
buckets 


Maintenance, Other Equip- 
ment — Catalog 31 includes 64 pp of 
information for se lecting and ordering 
metal-working tools, motor and generator 
maintenance equipment, flexible shaft ma- 
chines electrical and 
mechanical maintenance products. Pro- 
fusely illustrated with photos and detail 
drawings, catalog covers standard items 
metal 


equipment 


including rotary burs and _ files 


cutting saws, mica undercutters, field coil 


testers, growlers, test instruments, others 
Martindale Co 


162 


Ventilator 

Twelve pp SDA-220 contains 
features details ratings 
perlormance data and dimensions on both 
the belt drive and direct drive roof ventila 
tors, Recommended specifications are dis 


Centrifugal 
Sulletin 
construction 


cussed und numerous photos line draw 
ings, tables, charts and gr iphes included 


The Peerless Kleetric Co 


163 Standpipe and Hose Inspes 
tion, maintenance and protection of st ind 
hose systems Ls covered 


Code. Reviews various 


und 

in this S-pp Safet 
services performed by a standpipe and 
hose system, and provides specifie guid- 
system 


lor pertodi Inspection ol 
components, as well as instructions for 
maintenance of hose, couplings, nozzles 
ind playpipes. Fire bequipment Manufac 
Association, Ine 


turers 


164 Air Filters Detailed informa 
tion on filters designed to provide particle 
free air for all eritical air-cleaning prob 
lems is featured in this illustrated bulle 
tin. A filter selection chart is included, as 
well as data on installation pertormanes 


Flanders Filters [ne 


and construction 


You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 105. Of 
course we honor letterhead re- 
quests—but it takes us some- 
what longer to handle them. 


165 Rubber Faced Steel Plate 

Advantages of rubber faced steel plate ure 
detailed in 24-pp ¢ italog VRG-444. Illus 
trates and explains how abrasion problems 
in industries handling sand, gravel and 
concrete were solved by means of rubber 
faced steel plate 
plications metalworking 
handling, grain, seed and soybean, chem- 


ind deseribes other ip 
mining coal 


ical and material handling. The Gates 
Rubber Co 
166 Trash Rack Rakes Bulletin 


deseribes company’s self-dumping 
trash rack rakes of the log-gr tipple ind 
regular types. ‘Features and advantages 
are illustrated with photos and diagrams 
S. Morgan Smith Co 


167 Air Conditioning, Distribu- 
tion — This booklet illustrates and ce 
scribes the combined application of Elec 
temperature controls ind Uni-Flo 
Typical installa 


tron 
ur distmbutor products 


tions are shown, Barber-Colman Co 
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Now you can buya 
Bailey-built HEAT PROVER Analyzer 


CONTINUOUS READINGS OF OXYGEN AND COMBUSTIBLES 


The famous Cities Service HEAT PROVER Analyzer, formerly available only on 
loan, is now manufactured by Bailey Meter Company, and you can buy one out- 
right. With this handy portable instrument, you can easily monitor the per cent of 
oxygen and combustibles in gases. 
The continuous readings from a Bailey HEAT PROVER Analyzer enable furnace, 
kiln, and engine operators to correct combustion variables before costly losses are 
incurred, Although it weighs a secant 25 pounds, the HEAT PROVER Analyzer is 
the key to maximum combustion efficiency, With it, the operator can determine 
the proper proportion of fuel to air at any time. 
The two meters on the analyzer show per cent by volume of oxygen and combus- 
tibles on either a 20°), range span or a more sensitive 4) range. Temperature of 
flue gases in degrees Fahrenheit is also shown. 
Compared with involved, time-consuming Orsat measurements of flue gases, this 
new portable analyzer offers these advantages: 

1. Simultaneous direct readings of oxygen and combustibles. 

2. Negligible time lag between combustion change and reading change. 

3. Continuous sampling, analysis, and readings. 

1. Convenient measurement of temperature, 
Ask your Bailey engineer how you can use this instrument to increase combustion 
efficiency. Or, write today for more information on how this new Bailey HEAT 
PROVER Analyzer can pay for itself practically at once. 6-39-1 


coe, HERR Flue gas analysis with a Bailey HEAT PROVER 
Analyzer at a furnace stack. Per cent oxygen 
and combustibles is shown continuously. 


instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD CLEVELAND 10, OHIO 
in Canada—Baliey Meter Company Limited, Montreai 
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Philo Plant of Ohio Power Company on American Gas & Electric 
System. Stack in front is for the new Supercritical Unit. 


B&W 's Universal Pressure Steam Generator 


Helps Philo Plant Open the Way to New 
Economies in Steam-Electric Generation 


Generating history is being made at the Philo Plant of 
the Ohio Power Company on the American Gas & 
Electric System. Here, America’s first commercial 
supercritical pressure steam-electric unit is in opera- 
tion, probing the frontiers for new economies in the 
production of energy. 

A Symbol of the Vision and progressiveness of 
America’s public utilities and their suppliers, Philo is 
a landmark in engineering history. It is the result of 
years of engineering, research, and development that 
solved the many problems which had stood in the way 


of greater plant efficiency that comes with the highest 
possible combination of pressure and temperature. 

The Problems Solved included the very difficult ones 
of feedwater chemistry, of heat transfer and control of 
internal deposits, metallurgy for higher temperatures 
combined with higher pressures, and development of 
control and operating techniques. 

Philo’s Supercritical Unit, with a turbo-generator 
operating at 4500 psi and 1150F, is producing over 
120,000 kw, in the same space and using 45 per cent 
less fuel per kwhr than the 40,000 kw unit it replaced. 


| 
a’ 
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Three B&W Cyclone Furnaces assure rapid and complete combus- 
tion, with minimum fly ash discharge and maintenance. 


} B&W Universal Pressure Steam Generator at Philo Plant 
employs two stages of reheat, the first at 1150 psi and 1050PF, 
and the second at 165 psi and 1000F. 


B&W engineers solyed the problems posed by the combina- 
tion of the highest possible pressure and temperature. This 
large pilot unit was used to study fluid flow, heat transfer, 
feedwater chemistry, and control characteristics 


Two More B&W Universal Pressure Steam Gen- 
erators are now being built for The American Gas & 
Electric System. Together these will produce 900,000 
kw—enough to supply residential power for a city of 
8,000,000. Like Philo, they will continue to push 
forward this new frontier in steam generation. 

Nearly a Century of B&W leadership in steam 
generation stands behind these achievements. The 
Babcock & Wilcox Company, Boiler Division, 161 
East 42nd Street, New York 17, N. Y. 


G 633 cs 


« 
A souse Shop assembly of secondary front wall. Pre-assembly of many 


components for the Universal Pressure Steam Generator 


DIVISION 
| greatly speeded field erection. 


For more data circle 523 on Post Card 


Battery power at work in_ 
the world's greatest port 


C&D batteries help ventilate the 
new South Tube of Lincoln Tunnel 


| 
| 


C&D PlastiCal® powers signals 
for change of air in artery 


Here in the new South Tube of the Lincotn Tunnel, operated 
by The Port of New York Authority, a change of air is pro- 
vided every 1'4 minutes. To provide emergency standby 
power to operate the all-important signaling and control 
equipment regulating the ventilating system, the Port 
Authority chose C&D PlastiCal® batteries. 


. Longer life with less maintenance. ‘More battery for the 
money.’’ This, in short, sums up the reasons why the Port 
battery which supplies emergency standby power for Authority engineers specified long-life C&D PlastiCal 
the ventilation system, consists of sixty Type PCL-27 batteries for the vital ventilation controls in the new South 
cells with a total of 770 ampere hours capacity 

Tube of New York’s Lincoln Tunnel. Engineered for control, 
C&D PlastiCal batteries incorporate the advanced features 
of lead-calcium plates... virtually doubling battery life. 
In addition, clear plastic cases give easier maintenance and 
lead-calcium batteries only have to be watered about once 
a year. 


Specify C&D FlastiCal Control Batteries—specifically designed 
for control, switchgear,”° and auxiliary power applications. 
And, they're engineered for lowest lifetime cost. 


Lincotn Tunnel engineer checks Saftee-Venton & BA T T ER i ES, | NC. 
another C&O installation of sixty Type PCL-9 
of Conshohocken, Pr. 


PiastiCal Control Celis, which supply power for open 
ing and closing relay switches and for switching 
back and forth between the New York and New SINCE 1906 


Jersey power feeders Sales and Service Offices in Principal Cities from Coast to Coast 
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A carload (50 Tons)—of Morton Purex Salt A carload (50 Tons)—of salt can often con- 
contains virtually no wasteful insoluble matter tain as much as 5000 Ibs. of sludge which 
or sludge—shale and sulphates. you pay as part of purchase and freight costs. 


Stop paying for sludge 
Purex Salt 


When you buy Morton Purex Salt, you get high purity 
evaporated salt that is made in a controlled-particle 


These filter pads (approximately 1/5 actual size) 
show you how much insoluble matter (sludge) you 
get in just 5 Ibs. of various kinds of salt. 


size to prevent packing and channeling. With Purex, 


none of your purchase price or freight bill goes toward 


paying for useless, troublesome insoluble matter, 
With Morton Purex, no time or labor is wasted in 
cleaning out insoluble matter from your brine making 


system to keep it functioning at peak capacity, For 
Purex is 100% soluble. Morton Purex will leave no 


accuntulation of material in either brine or water 


Type B Salt 


softener tanks. It can be used in wet-storage systems, 
and in the Morton Model-E Brinemaker. 


MORTON SALT 


Type C Salt Morton Purex Evaporated Salt COMPANY 
Tests for insolubles taken from random samples show INDUSTRIAL DMIVIBION 
you that Morton Purex is the only one that contains 
no wasteful sludge or insolubles Dept. Pot 


For more information about Morton Purex Salt, and for 
Sree, expert help on any water-softening problem, write: 
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FILCO 
DEMINERALIZATION 


RELIABILITY 


QUALITY 


Check some of these installations. They are repre- 
sentative of INFILCO’s advanced engineering and 
development in providing water suitable for modern 
industrial process and power requirements. 


Crystal Ice and Cold Storage Company... Phoenix, Ariz. 
International Paper Company... Panama City, Fla. 

Helene Curtis Industries... Chicago, 

Western Electric Company... Chicago, 

National Petro-Chemicals Corp... . Tuscola, III. 

Hytron Radio & Electronics Company... Newburyport, Mass 
Raytheon Manufacturing Company... Quincy, Mass. 

Hytron Radio & Electronics Company... Kalamazoo, Mich. 
Minnesota & Ontario Paper Company ... Internat’! Falls, Minn 
Great Northern Oil Company ... Roseport, Minn. 
International Paper Company... Natchez, Miss 

General Tire & Rubber Company... Ashtabula, Ohio 
Turnsted Division, General Motors Corp... . Columbus, Ohio 
Security Engineering Div. Dresser Industries .. . Dallas, Texas 


It will pay you to investigate. Write today for Bulletin 
1960-C. Inquiries are invited on all water and waste 
treatment problems, including boiler feed water 
makeup, process water clarification and purification, 
waste pollution control, material reclamation and 
related needs, 


INFILEG 


and in foreign countries 


THE ONLY COMPANY impartially offering equipment for ALL types of water and waste processing — coagulation, 
ion exchange and biological treatment. 5740-12 


precipitation, sedimentation, flotation, filtration, 
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FIG. 1303 SS—1500-Pound Stainless FIG. 16003 WE ~600-Pound Steel 
Steel Gate Valve for handling Boiler Pressure Seal Gate Valve 
Feed Water Treating Compound 


FIG. 3061 WE —300-Pound FIG. 1314 A—1500-Pound Inte- 
Steel Swing Check Valve gral Bonnet Steel ‘Y" Valve 


Designed for long life, designed for dependable service 


Consult your Powell Valve distributor for all the facts about quality proved bronze, iron, steel and 
corrosion-resistant valves. No matter what the flow control problem, a Powell Valve can solve it... better. 


THE WM. POWELL COmPanNy, CINCINNAT! 22, ono... VEAR 
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Jackson, Mich. — Consumers” Power Co has arranged for 
dispos sl of a bond issue in the amount of $35,000,000, fund to be 
used in current construction program, including increased gen- 
erating facilities, transmission lines, power substations, and 


Fergus Falls, Minn. — State Department of Administration 
has announced plans for boiler plant rehabilitation at Fergus 
Kalle State Hospital. Work will begin soon at a reported cost in 
Power Co, Alabama Power excess of $540,000. G. M. Orr Engineering Co, consulting engi- 


Birmingham, Ala. Alabama 


Co Bldg, has announced that they have been granted permission neers 

by the Fie or leen to a $121,000.000 project on the Coosa 

tiver in Alabama and Georgia. Project involves four dames pro Minneapolis, Minn. — Northern States Power Co has an- 
posed and the redevelopment of an existing one. Under the new nounced the purchase of Wisconsin Hydro-Electric Co, of Amery, 
license, the project will have an initial capacity of 360,800 kw, Wis., through an exchange of stock and assumption of Wisconsin 
including $1,000 kw already installed at the existing dam. The Hydro's long-term debt and outstanding bank loans. Purchase 
Commission refused to include under the 50-year leense com which involves about $6,000,000 must be approved by the Wis- 
pany’s Mitehell and Jordan dams, which are already under consin Hydro's stockholders, the Wisconsin Public Service Com- 
separate licenses. Five developments of the overall project will mission and the FPC. Wisconsin Hydro stockholders will receive 
include four in Alabama and one in Georgia 176,300 shares of stock of the Northern States Power Co, of 


Minnesota, a subsidiary of Northern States Power. Parent com- 
Oakland, Calif. ast Bay Municipal District of Oakland, pany will arrange plans to pay out about $3,200,000 to redeem 
permission from the FPC to construct a Wisconsin Hydro’s long-term debt and pay off bank loans 


has requested 
$64,000,000 power project which would inelude three dames on 


the Mokelumne River along ite south fork. bast Bay project Jefferson City, Mo. — Missouri Public Service Co, 106 W 
will involve tostallation of 61,500 kw of generating capacity to In High St, has obtained authority from the State Publie Service 
wold in the northern California power market and used by the Commission, to arrange financing in the amount of $6,000,000 


ing power for pumping water through sale of bond issue. Utility, which serves western and 


dhistriet in suppl 
north central Missouri, plans to use the proceeds from the sale 


Riverside, Calif. California Kleetric Power Co, 3771 W to pay off short term bank loans and new construction currently 
eighth St, hee arranged financing in the amount of $7,000,000 — in progress. Present construction calls for extensions and im- 
through stock issue, proceeds of which will be used in part to provements in company’s generating capacity, power substations, 
loans incurred with current expansion transmission lines and other miscellaneous work 


pay off short term bank 
ind construction program, which additional generating 


capacity, power substations, transmission lines and other worl Dover, N. J. — New Jersey Power & Light Co, 9 W Black- 
well St, has announced that construction of a new three-mile 

Norwalk, Conn. Connecticut Light & Power Co, 36 Pearl transmission line between Mt. Hope and the local substation of 
the New Jersey Power & Light Co, located at Rockaway, N. J 


St, Hartford, Conn., as previously announced in these columns 
had plans under way for the construction of a $25,000,000 power is well under way. Installation of 45 poles over rugged terrain 
plant on Manresa Island, off the Norwalk shoreline, near here will be completed in the spring of 1958 and will become part of a 


was stalemated after denial of com loop originating at the new substation at West Wharton and 
serving Mt. Hope, Picatinny Arsenal and Rockaway, N. J 


Actual work on the project 
pany motion to lift existing stay that prevented proceeding with 
the project. Stay was originally granted because opponents had 
ippealed Public Utilities Commission's action in approving the 
plant to the Supreme Court of burrors 


Newark, N. J. — Public Service Electric & Gas Co, 80 Park 
Place, has announced that the company has received approval 
from the Publie Utilities Commission for the sale of bond issue 
to total more than $60,000,000, proceeds of which will be used 
to pay off current bank loans and to provide funds for company’s 
current construction program. Major portion of the expenditure 
south of the twin cities of Minnesota and St. Paul. Construction has been applied to the completion of the new Linden, N. J., 
will begin soon and new unit of 150,000 kw will be ready for opera generating plant; advancing the work on the Bergen generating 
tion by late 1960, at a reported cost in excess of $25,000,000 plant at Ridgefield, N. J., and for the acquisition of plant site 
for the new Mercer generating station in the Trenton area 


Wilmington, Del. Northern States Power Co, 100 W 
Tenth St, has announced projects d plans lor Major addition to 
Black Dog Generating Plant on the Minnesota River, 


Power station at present, has three unite with a combined gen 
erating capalulity of 300,000 kw. Company's new investment 
will bring total outlay at the Black Dog plant to more than Syracuse, N. Y. — Niagara Mohawk Power Corp, 300 Erie 
$65,000,000 Bivd West, has plans for a major construction and rebuilding 

program over the next three years ending in 1959 at a reported 
Cass Sts investment of $300,000,000. Company has arranged financing in 
umount of $50,000,000 through bond issue to take care of 


Tampa, Fla. hleetne Co, and 
has arranged financing in the amount of $18,000,000, proceeds ol the 


which will be used in current expansion program of company rebuilding program and will be back in the money market again 
plant and system. Work will include larger generating capacity in 1958. Company has already reactivated 88,000 kw of the 
370,000 kw of low cost power knocked out by a rock slide in 


:dditional transmission lines and other operating facilities 
June 1956 


Indianapolis, Ind. Public Service Co of Indiana, Ine ; 
110 N Illinois St, plans sale of bonds to total about $35,000,000 Portland, Ore. — lacific Power & Light Co, Public Service 


a considerable portion of fund to be used for extensions and Bldg, has filed plans with the FPC for permission to arrange 
financing of a bond issue totalling more than $20,000,000. Funds 
from the sale will be used in part to finance the company’s cur- 
rent construction program which will add 350,000 kw of new 
generating capacity to the company’s system by the end of 1958 
215 N Market Plans call for extensions and improvements in plants and systems, 
power substations and transmission lines 


improvements in power plants and systems, including transmis 
sion lines, power substations, and other operations for ine reased 


electrical output 


Wichita, Kan. Kansas Gias & bleetrie Co 
St, has approved a major expansion program of company Tae ilities 
over the next four-year period to cost in excess ol $75.000,000 
Included in the expansion plan is the construction of a new Allentown, Penna. — Pennsylvania Power & Light Co, Ninth 
steam-electric generating plant with an initial capacity of SOO 000 & Hamilton Sts, has awarded a contract to the Westinghouse 
kw. The first unit of the new plant, estimated to cost approxi electric Corp, Pittsburgh, Penna., for installation of a 300,000-kw 
mately $19,000,000, will have an initial capacity of 165,000 kw turbine, first of a projected six units planned for the company’s 
and will burn natural gas, with oil as a standby fuel. Work on the Brunner Island Station, located on the west bank of the Susque- 
new installation will get under way in 1950 hanna River, some 15 miles below Harrisburg, Penna. Cost of 
the unit reported to be about $12,000,000 


Boston, Mass. Yankee Atom kleetric Co has plans under 
way for the construction of a 134,000-kw atomic power plant at 
an estimated cost of approximately $50,000,000, Plant will be 
located on a site recently selec ted for the Purpose it Rowe, Mass 


Richmond, Va. — Virginia Klectric & Power Co, Seventh & 
Franklin Sts, is arranging sale of bond issue in the amount of 
approximately $20,000,000, proceeds of which will be used for 
Company has petitioned the Massachusetts Department of Publi construction on which the company cme to spend more than 
imount of $3,000,000 — $70,000,000 this year. Provisions are being made for the exten- 
sion and improvement of power generating facilities, transmission 
lines, power substations and other operating facilities 


Utilities for authority to issue stock in the 
to begin financing of the unit. Yankee Atomic Electric Co ts 
owned by Ll New bingland publie utility companies 
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FAST UNLOADING — handles 850 cons of 
coal per hour with a 10-ton light-weight 
grab operating on a 43-second cycle. 


2 
DUST CONTROL — space above the 150- 
ton receiving hopper is enclosed on top, 
sides and rear to contain the dust, and a 
liquid spray system is provided to sup- 
press it. 

3 


VARIABLE VOLTAGE CONTROL — pio- 
neered by Mead-Morrzison over 30 years ago 
for precise, flexible electrical regulation 
and economy. 

4 


ELEVATOR-EQUIPPED — the only cravel- 
ling unloading coal tower with an elevator 
for operating and maintenance personnel 
and tools. 


Additional features of this Mead-Morrison 
installation include a rigid hinged boom 
which can be raised to clear the dock line, 
braced frame riveted construction, and two- 
lever “dead-man” operator's control. 


This Mead-Morrison Coal Unloading 
Tower has been installed at the Astoria 
Power-Generating Station of New York 
City’s Consolidated Edison Company. 

Write for complete information on the many 
distinct advantages of Mead-Morrison Coal 
Towers and Bridges. 


d-Morrison 


Division 


McKIERNAN-TERRY CORPORATION 


Harrison, New Jersey 
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Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
105 106 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 


1—STEAM TRAP features single- 

unit, removable element 
Increased accessibility of the Type FT 
Float-Thermostatic Steam Trap facili 
tates inspection, maintenance and instal- 
lation. The entire operating element is 


one unit, which ean be removed without 
disturbing 


inlet and outlet connection 


£ 


to the 
125 pai 


teel trap body, suitable for 
sure. Operating ele 
tainless steel valve 
float, and bronze 


eri 
team pre 
ments consist of 
mechanism, copper 
thermostatic air vent. Valve is designed 
to provide condensate seal and prevent 
team to discharge condensate 
at steam temperature continuously 
and without shock. Separate air vent, 
requiring no adjustment when pressure 
changes, to remove air and incon 
densable gases, allowing no steam to 
escape. The trap i uggested for unit 
heaters, blast coil heat exchangers, 
proce applications requiring accurate 
temperature control, Sarco Co., Ine 


loss of 


erve 


3—TEMPERATURE MONITOR is 

scanning, indicating device 
For use in power plants, textile mills, 
chemical processing plants, oil refineries, 
this temperature monitor is a scanning 
and indicating device designed to auto- 
matically check temperatures of up to 
40 thermocouples in the range of 100 to 
400 F every 10 sec. The scanning circuit 
scans thermocouple temperatures and 
triggers an alarm system (visual and 
aural) that indicates the locations of the 
thermocouples which have tempera- 
tures in excess of a pre-set value. Indi- 
cator circuit monitors any one of the 
40 thermocouples by means of a manual 
selector switch. At any time, tempera- 
ture of any thermocouple can be read 
from the meter located on front panel. 
A test push button, also on front panel, 
can be used to check continuity of the 
thermocouples and an additional fail- 
afe relay circuit is provided to assure 
proper functioning of the alarm system 
Pickard & Burns, Ine 


4—CENTRIFUGAL FANS feature 
airfoil blading design 


The Series 8000 airfoil centrifugal fans 
are announced for a broad range of 
applications, including building venti- 
lation, general air supply and exhaust, 
conventional and high-pressure air con- 
ditioning, industrial processing, tunnel 
and combustion air supply. According 
to company, most fan noise is caused 
by turbulent flow of air set up by con- 
ventional flat blades. Airfoil blading is 
aid to create streamlined air flow 
pattern and make possible perceptibly 
quieter operation. Power requirements 
are also claimed lower with the airfoil 
blade design. The fans are available in 
standard sizes and will handle up to 
700,000 efm at pressures to 16%, in. 
For economical part-load operation, the 
fans have adjustable inlet vane control 
which allows control of inlet volume or 
pressure. Westinghouse Electric Corp. 


2—ULTRASONIC UNIT locates 

areas of wear, corrosion 
and portable, this 
measuring unit, the 


Battery -operated 
ultrasonic thickness 
Sonizon SO-200, is designed to 
areas of corrosion or wear on 
tanks, pipes, other structures accessible 
from one side only. The Sonizon SO-200 
is announced as fast and simple to 
operate, In effect, it gives direct readings 
of thiekne You select the proper 
erystal range, place the probe on the 
test area, and rotate the circular read 
out dial until the harmonic lines match 
a pattern of flashing light Then you 
read thickness directly from the dial 
The unit is carried by means of 
houlder straps, and dial facés upward 
for reading convenience. The battery 
case is also carried by shoulder straps 
According to manufacturer, the SO-200 
requires no warm-up time; it measure 
with an accuracy of * 3 per cent on 
thicknesses between 0.027 and 4 in., 


locate 
storaye 


and works on practically all materials 
which will transmit ultrasonic sound 

this includes most metals, glass, hard 
insulators. Magnaflux Corp 


5—DUST COLLECTOR is wet, 

scrubber-type unit 
The Type IC Hydro-Filter is primarily 
designed for use where more than one 
dust collector will be used, or a common 
settling tank or sludge basin is employed. 
It is cited as offering several advan- 
tages, among them the use of a common 
settling tank or basin and of a single 
sludge conveyor for several collectors, 
with resulting sludge collection opera- 
tions and equipment centralized for 
more economical pick-up and disposal. 
Longer settling time is derived with 
larger settling area to provide improved 
collection performance, it is noted, and 
lower fresh water consumption is real- 
ized. The Type IC Hydro-Filter can be 
elevated above floor level. Like other 
models in company’s Hydro-Filter line, 
this collector operates under an air- 
serubbing principle in which glass 
spheres are used in the separation action 
and no moving parts are within collec- 
tion area. National Dust Collector Corp. 


6—CHECK VALVE for gas, air 

reciprocating compressors 
The Williams-Hager Silent Gas-Air 
Check Valve is vacuum-controlled for 
gas and air reciprocating compressors 
not equipped with automatic unloaders 
For use in systems including reciprocat- 
ing compressor with on-and-off opera- 
tion, the check valve controls surge and 
“hammer” occurring when compressor 
is in operation. When the compressor 
cuts in, the valve disk to which the 
piston is attached rises. As it does, air 
is expelled from the cylinder which is 
part of the valve body. A_ partial 


vacuum or suction is built up in the 
cylinder, holding valve disk in open 
position while compressor is operating. 

When compressor shuts down, weight 
of the disk forces its return to the 
closed position. There is only one open- 
ing and one closure while the compressor 
is in operation. Valve operates silently, 
company says, except when discharge 
valves of the compressor are leaking 
badly. In this case it acts as an alarm 
and pulsates with each stroke of the 
compressor. Valve comes in sizes from 
1', to 10 in. for pressures from 125 to 
2500 Ib. It is designed for installation in 
vertical position only, company points 
out. Williams Gauge Co., Ine. 


7—SUBMERSIBLE PUMP handles 
both weter and muck 
This electrical submersible drainer pump 
is reported to function effectively on 
heavy-duty water-pumping operations 
where dirt, grit or other solids are con 
tained in the water to handle water 
containing up to 20 per cent solids. It 
is suggested for filter screen sump serv 
ice, dewatering of mines and quarries, 
supplying river water intake and similar 
applications. The pump operates partly 
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valve 


This case history from Willamette Iron 
& Steel Co., Portland, Ore., shows how 
you can cut compressed air handling 
costs in your own plant. 

These Crane packless diaphragm valves 
are handling 100 psi. air on manifolds to 
distribution lines used aboard ship dur- 
ing construction. Before installing the 
Crane %-inch No. 1610 valves, the yard 
was troubled by constantly rising main- 
tenance costs. With the other make 
valves, diaphragms were rupturing after 
a short time, requiring continual replace- 


ment. Loss of air and air power for 
equipment was costly. 

Crane packless diaphragm valves were 
installed because their neoprene dia- 
phragm functions only as a bonnet seal, 
and is not subjected to crushing and wear 
when used as a seating member. The 
maintenance problem was effectively 
solved, as it is for so many users through- 
out industry, by installing the right Crane 
valve. Contact your Crane Representa- 
tive today —ask him for complete infor- 
mation on any application. 


ASK FOR Crane Folder 
AD-1942 on packless dia 
phragm valves. Contact your 
Crane Representative for a 
copy, or write to Crane Co, 
at address below. 


CRAN vaives & FITTINGS 


PIPE © PLUMBING © KITCHENS © HEATING * AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


mber 1957 
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Crane helps another HMMM user stop high replacement costs § 
How they solved valve failure on air service la 
VALVES = | 
= 


submerged. A_ built-in 
thermostatic cut-off protects motor 
against damage from overheating 
obstructions or overloading; an auto- 
matic reset restarts pump when obstruc- 
tions are removed or overloading relieved 
The submersible motor operates in a 
factory-sealed oil bath, and is cooled by 
discharge water. This heavy-duty squir 
rel cage, three phase 60-cycle motor is 
rated 7'») hp. The pump has a capacity 
of 460 gpm at 15-ft head. With a 70-ft 
head, the pump handies 145 gpm. It can 
be used for portable service or perma 
nent installations. Sumo Pumps, Ine 


or completely 


8—FLEXIBLE COUPLING has 

rubber toothed sleeve 
There are only three basic parts to the 
Sure-Flex Coupling: two het- flange: 
and a two-piece rubber sleeve. Internal 
and external teeth of the flexible sleeve 
mate with the flange hub teeth and 
lock under torque load without clamps 
or serews. The elastic rubber sleeve with 
two planes of engagement absorbs both 


angular and parallel misalignment, it i 
pointed out, and also, since there are 
no rubbing or wearing surfaces there is 
no need for lubrication. Shock vibra 
tions are absorbed and prevented from 
being transmitted by the coupling 
sleeve, says manufacturer, and high 
torsional flexibility (about 15 deg at 
peak torque) provides smooth power 
transmission 

Sure-Flex Couplings are designed to 
tolerate angular misalignment up to | 
deg, parallel misalignment from “%® to 
“se in., depending on shaft size, and 
free end-float up to ', in., depending 
on size. Aecording to company angular 
or parallel misalignment does not gen 


erate unbalance or pulsations since 
flexing takes place within the rubber 
sleeve member, and operation is noise 


Final assembly of the coupling can 
be made without tools, The couplings 
come in six sizes for motors from 3 to 
sO hp T. B. Wood's Sons Co 


less 


9—MOTOR STARTERS are com- 

pletely front accessible 
Type H Motor Starters, rated 2300 to 
4160 v, are designed for full or reduced 
voltage starting, reversing or non 
reversing, dynamic braking or multi 
speed control of squirrel-cage, synchro 


nous or wound rotor motors. Completely 


front accessible, tarter is compact, 
with basic unit measuring 34 in. wide 
by 32 in. deep. It is available with 
either air Men or oil immersed con 


tactors up to 1500 hp at 2300 v or 3000 
hp at 4600 yv. Short circuit protection of 
150,000 kva at 2300 v and 250,000 


kva at 4160 or 4600 v is by current limit 
ing fuses, Allis-Chalmers Mfg. Co 
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10—ANALYZER monitors engine 
ignition, vibration, pressure 


Inner mechanical functioning of com- 
plex industrial engines can be checked 
without shutdowns, with this hand- 
portable, multipurpose analyzer, it is 
announced. According to manufacturer, 
the equipment displays, pictorially, 
information formerly obtained from 
three electronic instruments; and it 
enables operators to monitor recipro- 
cating engines whether spark ignited 
or diesel to keep them at continuous 
peak efficiency. It also serves to detect 
and pinpoint malfunctions as they 
develop within engines. It provides data 
on ignitions, vibration and pressure. 
The analyzer, employing a specialized 
oO cilloscope, probes inner recesses of 
engines and presents information on a 
cathode ray sereen. Electronic 
data is transmitted from connections to 
the engine, through wires to the control 
unit, where it is transformed into pic- 
torial information. It is attached and 
operated while an engine is running. 
Manufacturer says it will detect and 


analyze many malfunctions and malad- 
jJustments, 


and will detect within | 


any igni- 


deg of crankshaft position 
tion mistiming. 

In operation, a sweep is driven across 
the cathode ray tube in time with the 
engine. The resulting trace line shown on 
the screen is responsive in the vertical 
direction tu signals from ignition, cylin- 


der vibration and cylinder pressure. 
Four connections to the engine are 
required: one each to the flywheel, 


ignition primary circuit, and two to a 
power cylinder. Timing the analyzer to 
the engine is accomplished by a fifth 
pick-up near a mark on the flywheel. 
Connections may be made without stop- 
ping engine. Sperry Gyroscope Co. 


11—FHP MOTOR designed for 

abnormal operating conditions 
Form G Motors are severe-duty, single 
phase 60 and three phase 60 50 cycle 
units especially designed for applications 
where operating conditions are abnor- 
mal. Among features cited are: totally 
enclosed non-ventilated construction, 
base welded to stator shell, stainless 
steel shaft, cast-iron shields, and cor- 
rosion-resistant finish on both internal 
and external surfaces. Stator windings 
on all models are protected by special 
insulation and double varnish impregna- 
tion. Splashproof capacitor construction 
is featured on all models with capacitors. 
Motor comes in ratings of ', through *%,4 
and in speeds of 3450, 1725 and 1140 
rpm. General Electric Co 


12—HEAT-LOAD CALCULATOR 

shows heat loss in watts 
This electrical heat load calculator is 
designed to give accurate readings of 
heat loss in watts, enabling quick selec- 
tion of proper heating unit required for 
a given space. It covers U factors from 


0.06 to 1.13. On its reverse side is a 
condensed list of more commonly used 
factors. It is based on 70 deg tempera- 
ture differences; slides for other tem- 
perature differences are available. It is 
9 in. long, made of clear plastic, and 
sells for around $3.00. Paul S. Morton 
Engineering Service 


13—COMPACT INDICATORS for 

control panel installations 
Space saving instruments in this com- 
pany’s SS Series can measure draft, 
pressure, differential gas pressure and 
temperature, or function as receivers 
with pneumatic transmitters for indi- 
eating flow, liquid level, density, high 
pressures and other process variables. 
As many as eight indicators can be 
grouped in a mounting case, measuring 
less than 14 in. across. The illuminated 
5-in. seales are of white translucent 
plastic, reported easy to read even at a 
distance. 

Adjustments can be made without 
removing indicator element from case, 
it is noted; removal of rear panel allows 
access to vernier adjustments of the 
pointer alignment, zero setting and 
calibration. Three types of indicators 
diaphragm, bellows or helix type can 
be supplied, depending on requirements. 
Each indicator is an integral unit assem- 
bled independently of case, and is inter- 
changeable with other units in the line. 
Bulletin MSP-121 gives data. Hagan 
Chemicals & Controls, Ine. 


14—PLASTIC PIPE designed for 
hot water service 


Now going into production is a plastic 
hot water pipe, cailed Kralastic HTHT, 
said to combine toughness of synthetic 
rubber with mechanical strength of 
plastic. Chemically, this plastic is a 
combination of acrylonitrile, butadiene 
and styrene. Tests are reported to show 
that it has considerable strength at 
220 F, and is about twice as strong as 
most pipe plastics at 160 F. According 
to announcement, it is light weight, 
corrosion resistant, even resists swelling 
through water or chemical absorption. 
It can be extruded or injection molded, 
says manufacturer, and pipe or parts 
made from it are stiff and able to with- 
stand heavy impact. Its standard color 
is black, but it can be pigmented in a 
limited range of colors. It is reportedly 
priced about the same as pipe plastics 
now in use. 

Several advantages are anticipated 
for plastic hot water pipe: water kept 
hot longer in it, because plastic is a 
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Maintenance tips from Dino, the Sinclair Dinosaur 


OW- 
less oil 
consumption 


SINCLAIR 
2 


Sinclair RUBILENE® Oil has a great reputation in industrial 
Diesel applications — and for several good reasons. Engineers 
have found that Sinclair RUBILENE can cut oil consumption, 
reduce service time to a minimum. It prevents the formation 
of harmful carbon, sludge and varnish. It stands up under the 
highest operating temperatures, provides better lubrication pro- 
tection to cylinders, pistons, rings and other vital moving parts. 


Switch to Sinclair RUBILENE and lower your costs. Whatever 
the make or age of your Diesel, whatever your lubrication 
problem, there’s a RUBILENE Of RUBILENE HD Oil that should 
meet your requirements, Call your Sinclair Representative for 
further information or write for free literature to Sinclair 
Refining Company, Technical Service Division, 600 Fifth 
Avenue, New York 20, N.Y. There’s no obligation. 


SINCLAIR 


RUBILENE OILS 
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better insulator than metal; no rust or 
corrosion; lower initial cost; and lower 
installation cost because plastic pipe 
can be joined with a sleeve-type fittings 
and solvent cement. A possible use for 
plastic hot water pipe is in radiant heat- 
ing pipes, it is stated, and the major 
initial use is expected to be in applica- 
tions where standard plastic pipe materi 
als are now being used. Its greater 
strength will be an added safety factor, 
and its high heat resistance will permit 
use where many plastics are unsuccess 
ful or where operating temperatures 
were formerly considered too high for 
Naugatuck Chemical Div., 
Inited States Rubber Co 


15—MAGNETIC GAGE for obser- 

vation of liquid levels 
This magnetic gage for observation of 
liquid levels is especially designed for 
use where most gages with glass, gaskets 
and threads cannot be tolerated, due to 
dangerous inflammable or explosive 
conditions. Safety against slightest 
escape of gases is assured, company 
says, by design which incorporates 
gaging mechanism in a stainless steel 
chamber, mounts the seale outside the 
chamber, and accurately indicates level 
by magnetically actuating the scale 
through the chamber wall. 

The seale consists of a series of edge- 
magnetized wafers which are attracted 
to each other to give a continuous 
eale. One side of wafers is bright red, 
the other side silver. Changes in liquid 
level operate a float which in turn 
magnetically turns over the wafers: 
thus liquid level is accurately shown on 
the seale in a continuous red band con- 
trasted with silver above. Gages are 
built to order to fit specific installation 
At present they are offered for pressures 
to 2500 |b, 600 F, for use as liquid level 
gages or for indication of interface. 
Jerguson Gage & Valve Co 


16—LINEAR BALL BEARING with 

adjustable diameter 
Designed for linear motion, these adjust- 
able diameter ball bushings are split 
longitudinally and designed to provide 
line-to-line or slight preload fits when 
mounted in an adjustable diameter 
housing. Free-running no-play linear 
motion is said to be a simple matter, 
as the bearings enable the tolerance on 
both shaft diameter and bearing bore 
to be adjusted out. In addition, the 
principle provides for compensation for 
wear that might eventually develop in 
wvere application In ome instances 
the bearings are used in a housing that 
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is merely split and provided with an 
adjusting screw. Bearings are available 
in standard sizes for shaft diameters 
of 1 to 4 in. Thomson Industries, Inc. 


17—WIRING RACEWAY is com- 

pletely self-extinguishing 
Improved Panel Chanel is made of a 
tough reinforced phenolic claimed not to 
support combustion. If subjected to 
direct flame, it is immediately self- 
extinguishing without after-glow when 


the flame is removed, according to com- 
pany. The new material used in this 
raceway is said to offer an improvement 
in fire-retardant properties without 
sacrifice of other important qualities of 
the phenolic-base composition. It is 
lightweight, durable, and does not warp 
or sag even under high temperatures 
normally encountered in panelboards. 
Bulletin 8-302 gives gurther information 
on this. Stahlin Brothers, Inc 


18—ACOUSTICAL BOOTH brings 
phone service to noisiest areas 
Model U-10 Acousti-Booth is said to 
transform any location into a comforta- 
ble, semi-enclosed quiet-zone where full 
concentration may be placed on the 
phone call. Model is furnished ready to 
be mounted on wall or desk, and may 
be changed from wall to desk or back 
again. Standard colors are light ivory 
inside and silvery gray outside, and steel 
construction is featured for durability. 
Size is approximately 30 in. high, 30 
in. wide and 28 in. deep. General Sound 
Control, Ine 


19—CHEMICAL FORMULATIONS 
for boiler, equipment cleaning 
Three chemicals are introduced for 
simplifying cleaning of boilers and 
industrial equipment. Nalco 8&5, a boiler 
cleaning aid and supplementary treat- 
ment, is reported to remove a high per- 
centage of deposit. Alkaline in nature, it 
may be applied to an operating boiler, 
manufacturer states. Nalco 85 is also 
said to cut cleaning time; clean headers 
and other ‘areas inaccessible to manual 
cleaning; disperse calcium carbonate 
deposits; and require no neutralizing 
after cleaning. 
} For industrial process and heat exchange 
equipment, Nalclean 66 and 68 are 
described as powerful cleaning agents. 
They are blends of both organic and 
inorganic acids, and claimed highly 
effective in removing a variety of scale 
and deposits. In addition, says manufac- 
turer, they contain corrosion inhibitors 


which protect metals commonly found 
in industrial equipment, and they mini- 
mize hazards to personnel. They are 
made in a dry, pulverized form and 
incorporate an indicator dye to show 
when solution strengths are depleted. 
National Aluminate Corp 


20—PROPORTIONER mixes, 

pumps dust control solution 
The Type J is a chemical proportioner 
designed to automatically proportion 
surface active wetting compound with 
water and pump the mixed solution at 
variable rates of flow. This liquid pro- 
portioner is used with latest of manu- 
facturer’s liquid dust control systems. 
Pump, motor and proportioner are 
incorporated inside one housing to save 
space and protect equipment. Capacity 
range has been extended. One model 
delivers the mixed wetting solution at 
0 to 50 gpm, another at 40 to 100 gpm. 
Larger sizes can be made for capacities 
to 500 gpm. Standard inlet pipe sizes 
are 1, 1'4 and 1!4 in. A dual tank sys- 
tem employed offers nearly three times 
the usable storage capacity formerly 
available for the mixed solution. The 
Johnson-March Corp. 


21—WIRE CONNECTORS are 

pre-insulated spring type 
Recent additions to company’s Scotch- 
lok brand of electrical connectors are 
the Type Y (yellow) a fixture connector, 
and the Type B (blue) a heavy duty 
connector. With the existing Type R 
(red) connector, the three sizes accom- 
modate AWG wire sizes from No. 6 


through 18 in over 400 combinations, 
it is pointed out. The connectors consist 
of a cone-shaped coil spring within a 
steel sheet to prevent crushing in june- 
tion boxes. The vinyl insulating jacket, 
molded over the unit, features a trian- 
gular cross-section for a better finger 
grip during application. It also includes 
a skirt at the bottom to protect the 
wires and prevent flashover. In use, the 
connectors are simply twisted on the 
ends of the wires to be spliced the 
cone-shaped spring construction provid- 
ing threads and gripping the wires 
firmly. Minnesota Mining and Mfg. Co. 


22— ORIFICE RING FAN for V-belt 

or flat belt pulley operations 
The Type PD is a belt driven orifice 
ring fan designed for operations using 
diesel, gasoline, steam, or electric motors. 
Unit incorporates an oversized shaft to 
accommodate maximum horsepower used 
and is suitable for V-belt or flat belt 
pulley operations. By changing pulley 
diameters, unit may be adapted to 
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Magnified section of cutaway cylinder liner and 
piston seal demonstrates self-cleaning action at 
point of contact between seal and liner. Liner 
wall is swept clean of contamination deposits 
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... another LESLIE Quality First! 


REGULATORS WITH SELF-CLEANING PISTONS 


Now it can be told! After 3 years of exhaustive field 
tests and over 5,000 installations, Leslie announces the 
standardization of exclusive self-cleaning, pressure sealing 
pistons for reducing valves, temperature and pressure 
regulators in 4 to 6” sizes — another Leslie FIRST! 
Continuous Wiping Action 

The continuous “wiper” action of the new piston’s 
seal keeps the cylinder liner clean, improves reliability, 
reduces maintenance. 

The molded self-lubricating piston seal has already 
proved itself in high temperature service up to 500°F. 


Reduces Wear and Sticking 
The resilient cushion between the piston and cylinder 
liner reduces wear and eliminates “freezing” or sticking 
of these parts. The self-lubrication and pressure-sealing 
of the new piston insures smooth, dependable operation 
even in the toughest applications and where long standby 
periods are a problem with ordinary regulators. 


Fully Interchangeable in Field 


You can have this desirable new Leslie FIRST in any 
piston-operated Leslie regulator now in steam service for 
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...at no extra cost 
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all temperatures up to 500°F. A quick conversion kit is 
available and your present Leslie Regulator can have the 
new seal added in a matter of minutes. 


More Information 


More data is available — send for these aids without 
obligation. 


Data Sheet RV-51C— Instructions for converting 
your present Leslie Regulator 
to self-cleaning piston type 

— Reducing Valves and Pressure 
Regulators 

— Temperature Regulators 


Bulletin 5302-B 


Bulletin 5307-A 


Or ask to see a demonstration model of the new pressure 
seal piston. 


REGULATORS and CONTROLLERS 


LESLIE CO., 301 Grant Avenue, Lyndhurst, New Jersey 
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cooling of special equipment, or exhaust- 
ing of various acids and fumes. Featur 
ing an aerodynamic blade design, a 
high pressure air pattern without dead 
pots is produced. Announced as respon 
ible for the fan high efficiency yet 
maintaining low noise levels, are the 
airfoil blades. These one piece, hollow 
blades, large at the hub, decrease to 
mall values at the tips, causing even 
distribution of air velocity over entire 
blade surface Produced in 10° sizes, 
ranging from 12 to 72 in., wheels are 
available with either 2, 4, 6 or & bladed 
aluminum, depending 


steel oor upon 
requirements and 


pressure 
pecification 


individual 
Chicago Blower Corp 


23—FLEXIBLE COUPLINGS 

adapted to taper bushings 
This line of flexible couplings, taper 
bored for use with QD taper bushings, 
comes in six sizes ranging from 22 to 
150 hp at 1750 rpm. Stock bushing bore 
sizes begin at '» and progress to 4!» in 
by sixteenths of an inch. The couplings 


standard 


are designed to accommodate 


QD bushing Advantages reported 
include: reduction of normal = stock 
requirements of coupling bodies; imme 
diate availability of a wide range of 
haft sizes from this reduced stock by 
means of a complimentary stock of QD 
bushings; and a coupling-bushing com 
bination that affords ea fastening to 
the shaft with the firmness of a shrunk 
on fit. Lovejoy Flexible Coupling Co 


24—SHAFT-MOUNTED DRIVE 
offers larger capacities 


The all steel 515J Shaft-Mounted Drive 
is available in single reduction ratio of 
5:1 and in two double reduction ratios of 
14:1 and 25:1. Unit ratings range from 
: hp at 5 rpm to 50 hp at 359 rpm; 
maximum torque rating at low speed 
haft is 31,000 Ib-in. A longer center 
distance between shafts permits use of 
larger sheaves on installations where 
unit is mounted with input shaft toward 
driven through-shaft 
application the 
three-wall one-piece housing pro 
vide inspection of bearings and 
helical gears. An automotive type dip 
stick is provided for a quick check of 
oil level. Bulletin 7100 gives details on 
this drive. The Falk Corp 


machine or on 
Inspection covers on 
steel 


Reader Service Cards on pages 
105-106 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 
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25—FOUR-WAY VALVE for high 

pressure liquids, gases 
This 10,000-psi four-way valve series 
comes in pipe sizes from '4 to 1 in., 
but may be had with tube, AND 10050 
or special high pressure connection. 
Manufacturer says it will withstand 
surges up to 15,000 psi without damage 
to its sealing qualities and is designed 


for a burst pressure of 30,000 psi. In 


the Shear-Seal principle of extreme 
pressure control incorporated, lapped 
optically flat metal-to-metal sealing 


surface of the sealing rings and mating 
rotor face always maintain intimate 
contact. Flow travels only through the 
center of the Shear-Seal, not across 
sealing surfaces, According to manu- 
facturer, sealing qualities actually im- 
prove, as the self-aligning Shear-Seals 
lap themselves to a more perfect fit 
with each valve operation. This is said 
to mean no _ port-to-port leakage in 
detented positions over a long period 
without frequent overhauling. There is 
claimed to be no chance for external 
leakage because pressure is confined to 
flow passages. Barksdale Valves. 


26—PIPE SQUEEZER for simpli- 

fied gas line repairs 
The Flow-Stop Pipe Squeezer consists of 
a hydraulically operated ram and a pair 
of jaws that clamp around the pipe. 
Pressure of the ram against the jaws 
compresses the pipe until the flow is 
hut off. The Flow-Stop Pipe Squeezer 


for relocating service lines 
and mains, and repairing leaky and 
ruptured lines and mains. In _ these 
operations, the squeezer is placed on 
the upstream side of the line, with 
pressure applied until flow is stopped 
The line is then repaired, and the 
squeezer used as an opener by placing 
it over the pipe at a right angle to the 


is suggested 


edge of the pinch. On ruptured lines’ 
damaged portion is cut out and new pipe 
welded in before reopening. 

Other uses of the tool are to speed 
trenching operations and to shut off 
service to buildings threatened by fire 
when valves are inaccessible, to close 
service lines on buildings to be demol- 
ished, and to use as a line-up clamp in 
welding pipe. There are two models. 
Model 5024, for use on cold nominal 
pipe up to 2!» in., and copper pipe to 
3 in. OD, operates at pressures to 
7500 psi. Model 5045 is for use on 


heated nominal steel pipe up to 2 in., 
copper pipe to 2'5 in. OD. This unit 


operates at pressures up to 5000 psi. 
Regent Jack Mfg. Co., Inc. 


27—FORCED DRAFT BURNER for 
all types of fuel gas 


This industrial forced draft, flange 
mounted gas burner (RGF-F Series) 
is reported lower in cost than conven- 
tional forced draft burners and easier 
to install. It is for use with Scotch 
marine or other types of high or low 
ressure boilers and can be attached 
»y bolting the burner assembly to 
boiler front. Burner is designed to fire 
all types of fuel gas with high com- 
bustion efficiency and a wide turn down 
ratio. All essential elements of burner 
mechanism, including controls and forced 
draft air supply, are factory assembled. 
An enclosed electronic control panel is 
on the unit. Iron Fireman Mfg. Co. 


28—POCKET pH METER gives 

on-the-spot readings 
This pocket-sized, pocket-priced instru- 
ment is suggested for testing feed- 
waters to prevent equipment and pipe- 


line corrosion, and for spot-checking 
automatic systems that control wash, 
waste, cooling tower, blowdown and 


boiler waters. Manufacturer says that 
anyone can use this instrument after 
reading the instructions. A _ feature 
claimed for it is the combination glass 
and reference electrode with 36-in. lead. 
This electrode may also be used while 
clamped to the instrument's side 
allowing the operator a free hand to 
make notations. The meter is 6 in. long, 
3 in. wide, 2 in. deep, and weighs 2 lb. 
Measurements in the range of 2 to 12 
»H are reported possible with a reada- 
Bitity of 0.1 pH; lower pH values can be 
measured by a simple adjustment 
Power is supplied by six standard type 
batteries. Scientific Instruments Div., 
Beckman Instruments, Inc. 
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Our most treasured ingredient | 
at Kaiser Engineers is ingenuity. It | 
manifests itself constantly in new, “aN | 
more efficient, and tested ways of F a a 
designing and building our clients’ / \ | 


plants. / \ 
NUC 


Veteran KE engineers can take | 
your facilities idea from a gleam 
in your eye through start-up. Or, 
they can perform any part of the 
project. One contract can cover all. 


EAR 


KE ingenuity—applied in fresh, 
daring ways since the start of con- 
tracting in1914—can benefit your 
facilities. Investigate KE now! _ 

a \ 
\ 
/ 
/ 
/ \ | 


/ MINERALS 


has made KE a major engineer-contractor - 


serving many industries 
| 


KAISER ENGINEERS 


economic analysis plant location « engineering design 
procurement: expediting * construction 


Kaiser Engineers Division of Henry J. Kaiser Company * Oakland 12, Californias New York, Pittsburgh, 
Washington, D.C., Buenos Aires, Calcutta, Dusseldorf, Montreal, Sydney, Tokyo 
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$90,000,000 Idlewild expansion 
program uses 1515 tons 


of GILSULATE to protect 


7 miles of pipe 


New York International Airport Has One of World's Largest 


High Temperature Hot Water Systems 


By 1960 “Terminal City” will be a 
completed reality ac New York Inter 
national Airport. This gigantic under 
taking comprises 655 acres and will be 
equipped to handle 140 aircraft at one 
time. Estimated cost of the project is 
$90,000,000 

Running from a central heating 
plane to each of che projected build 
ings in Terminal City ts one of the 


world’s largest non-military high 
temperature hot water systems evet 
designed, This system, operating at 
380° F on the supply and 240° F on the 
return lines, includes 48,774 feet of 


pipe (7.34 miles!) virtually all of 
which is protected with 1515 tons of 
Type B GILSULATE. In this gigantic 
system, expansion loops alone total 
almost one mile! 

Big job or small job, GILSULATI 


offers the same unique protection for 


underground hot pipes—and the same 
opportunity for on-the-job savings 
GILSULATE ts easy to install; it calls 
for no trained fitters or applicators, 
no special installing equipment. So 
whether your piping job is large or 
small, you'll find that GILSULATE fits 
right into your specification picture 
at a lower cost per installed linear foot 
than any other underground hot pipe 
insulation 

For more complete information, see 
your local GILSULATI distributor, or 


write any of our offices listed below. 


AMERICAN GILSONITE COMPANY 
SALT LAKE CITY 1, UTAH 


Affiliate of Barber Oil Corp. & Standard Oil Co 
of Cal. OFFICES AT, 134-N West Broadway, 
Salt Lake City, Uteh. The Agents Building, 
3537 Lee Road, Cleveland 20, O 


Deo you receive PIPE INSULATION NEWS? Ask to be 


put on our mailing list, 
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LARGE TRENCH AT IDLEWILD shows one 
expansion loop in foreground and another in back- 
ground, Note large pipes for chilled water lines 
running outside of the walled trench containing 
the high temperature hot water system. The con- 
trol tower is in the center of the photograph, and 
the new International Arrival Building is at the 
right of the tower. The bags of GILSULATE are slid 
down boards into the trench 


Artist's sketch of Terminal City showing proposed 
buildings and extent of high temperature hot water 
system 


FACTS ABOUT GILSULATE 


. EASY TO USE—just pour and tamp... pipe 
heat does the rest 
. FORMS 3 ZONES of protection against 
heat loss and all hazards commonly en- 
countered by buried hot pipes 
. NEEDS NO HOUSING OR MECHANICAL 
SHEATHS: no mixing, special handling or 
equipment 
. ONLY NEEDS NORMAL PIPE SPACING: for 
multiple pipe or cramped conditions. 
. THREE TYPES AVAILABLE: 
Type A for 220°-300°F. temp. range 
Type B for 300°-385°F. temp. range 
Type C for 385°-520°F. temp. range 


ULATE 


The Triple-Zone Insulation Sys- 
tem for Lifetime Protection 
of Underground Hot Pipes 
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The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal. The wheel at 
the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out. 


Blade wear, which might occur 
after many years of usage, is not 
important, because the power-pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
backs of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 

The blades can't foul. They have 
a one-inch clearance, and are 
further protected by the projecting 
rims at the sides of the wheel. 

The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment. Write for details — 
today. Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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VOLTAGE ENDURANCE CHARACTERISTICS OF 
TURBINE-GENERATOR GROUND INSULATION 


1000 


800 
| 


0.180 MICAPAL| 
600 80 Cc 


DIELECTRIC STRENGTH-VOLTS PER MIL CREST 


400 
| 
0.180" MODIFIED BITUMEN 
NDED MICA 
200 | | 
A 1 10 


TIME TO FAILURE, HOURS 


SIGNIFICANT IMPROVEMENT is noted in voltage endurance obtained for 
any duration of voltage application on Micapal compared to presently 
accepted generator insulating material. This improved voltage endur- 


ance increases long-term turbine-generator availability. 


INSULATION TESTS such as pictured here are used to com- 
pare the dielectric breakdown of different insulations. 
Forced to carry voltages far above their rating, test bars 


MICAPAL INSULATION better 
withstands high voltages and 


variable stresses caused by dif- 
ferential thermal expansion and 
contraction in large generator 
. kd stator windings. Micapal is used 
100 1000 


on this 183,824-kva generator 
installed at Pacific Gas and 
Electric’s Morro Bay Station. 


of various types of insulation first develop corona streamers, 
then finally fail, enabling engineers to measure the insula- 
tion’s actual voltage endurance. 


. 
| 
4 
How General Electric Micapal 
] 


insulation extends generator life 
IMPROVED INSULATION BETTER WITHSTANDS HIGH VOLTAGES, VARIABLE STRESSES 


Now, after extensive research and four years of 
operating experience, General Electric announces the 
extended application of Micapal insulation for high- 
voltage stator windings. A major advance in providing 
still longer, more reliable operation, this mica-based 
insulation offers these distinct advantages: 


Greater Tensile Strength. Micapal incorporates mica 
mat and some mica flake bonded with a duplex ther- 
mosetting resin. Mica mat is finely divided, reconsti- 
tuted mica formed into sheets. The thermosetting 
binder, combined with uniform mica structure, makes 
Micapal much tougher at operating temperatures 
than earlier insulations. 


Greater Dimensional Stability. Micapal is molded to 
the precise shape of generator armature bars. Because 
of thermosetting qualities, the insulation won’t flow 
or lose shape. It possesses great mechanical strength 
over the full range of operating temperatures. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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Improved Thermal Conductivity. Micapal removes 
heat from electrical conductors more easily. The re 
sult is that for a given current and same insulation 


thickness, the armature bar runs cooler, 


Improved Dielectric Breakdown Strength. The voltage 
endurance characteristics shown on the chart, above, 
illustrate how Micapal insulation withstands a much 
higher voltage than other mica insulation for any 
given period of time. The impulse puncture structure 
of Micapal has been shown by laboratory tests to be 
higher by an even greater factor. 


Improved Micapal insulation is just another 
example of General Electric steam turbine-generator 
progress in meeting tomorrow’s power demands. For 
more information on new generator developments, 
write Large Steam Turbine-Generator Department, 
General Electric Company, Schenectady 5, New York. 


: | 


Low-cost Temperature Control — 


by SARCO 


Self-Powered and Electric Indicating 


Sarco Temperature Controllers 
Self-Powered . . . Fully Modulating 


Simple as ABC . a thermostat with capillary tubing and a 
valve. That's all! Operated by liquid expansion. Automatic. 
Self-powered . . . no electricity or compressed air required. Self- 
contained . . . no exposed mechanism. Packless valve . . . no 
stuffing box to leak or stick. Easy to install by any pipefitter. 

Furnished with thermostats suitable for any liquid or for 
air in dryers, ovens, air ducts, etc. Valve sizes... % to 6”. 
Temperature ranges to 300° F. Bulletin 620-2. 
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Typical applications: Shell and tube 
heat exchangers; condensers, oil storage 
tanks, dryers, etc. 


Sarco Cooling Controls 
Self-Powered . . . Fully Modulating 


Simple, compact, automatic thermostatic valve. Eliminates 
overcooling and undercooling. Saves water. Overall height of 
4" size is only 17'1”". Self-powered . . . requires no electrical 
or compressed air hook-up. Valve and bulb all in one unit. No 
exposed mechanism. Single-seated packless valve . . . not af- 
fected by silt or scale-forming minerals. 

Valve sizes. . . % to 1%". Temperature ranges between 40° 
and 210°F. Bulletin No, 710-B. 
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Typical applications: compressors, 
small engines, water-cooled bearings, con- 
densers, dry cleaning stills, etc. 


Sarco Temperature Controllers 
Self-Powered . . . Single-Seated, Tight-Closing 


A simple, self-powered automatic temperature con- 
troller with diaphragm-operated, pilot-controlled 
valve. Designed for intermittent service or service in- 
volving long periods with practically no call for steam. 
Self-powered by liquid expansion . . . no electricity 
or compressed air needed. Packless. 

Valve sizes... % to 3”. Temperature ranges to 
300° F. Bulletin No, 625-B 


SARCO 24-30 
TEMP REGULATOR 
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Typical applications: instantaneous 
heaters, fuel oil pre-heaters, high pressure 
applications on hot water storage tanks. 


Sarco Electric Temperature Controllers 
Indicating Type 


Simple, inexpensive, electric-indicating automatic temperature 
controller. Sensitive enough to perform many of the functions 
of much more elaborate recorder-controllers, at a fraction of 
their cost. Responds to changes of + 42°F. Adjustable. Large, 
easy-to-read scale shows both actual and set temperatures. 

Temperature ranges between minus 90° and plus 650°F. Offers 
many sequence combinations such as step-heating. Bulletin 


1025-B. 


Typical applications: plating tanks, 
processing vats, kettles, chemical tanks, 
etc. 


Sarcostat Hydraulic Motor Valves 
Electrically Operated 


For remote control by hand or thermostat. Open and shut op- 
eration. Can be equipped with semi-modulating mechanism. 
Powerful hydraulic action operates valves up to 5” single- 
seated, or 8” double-seated, at pressures up to 175 psi. Ruggedly 
constructed ... to withstand severe use without constant super- 
vision and with minimum maintenance. Operates in any position. 

For direct connection to 110 volts A. C., 60 cycle current. 
Valve sizes ... ¥% to 5” single-seated; 4% to 6” double-seated. 


Bulletin 1080-A. 
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heating specialties. 


Write for Bulletins to —Sarco Co., Inc., 635 Madison Ave., New York 22, N. Y. 
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“SURFACE COMBUSTION. co. 
builds-in High Thermal Efficiency and also gets 


Easy Installation 


by using 
BALDWIN-HILL 
MONO-BLOCK 


In building high temperature proc- 
essing equipment like this gas gen- 
erator, Surface Combustion Co, i 


demands maximum thermal eff- 
ciency from insulation along with a petty 


minimum of application problems, 


B-H MONO-BLOCK fills these re- 
quirements, not only through low 
thermal conductivity over the full 
temperature range to 1700” F., but 
by its exceptional ease of handling 
and installation. In this application, 
MONO-BLOCK was simply impaled 
over pre-welded studs and secured 


by speed clips. 


The smooth, white glazed finish, 
shown at the right of the photo, was 
obtained with a single coat of B-H 
SUPER POWERHOUSE CEMENT 
which eliminates the need for sepa- 
rate insulating and finishing 


Mono: 2! cements. 


See our catalog in Sweet's 
Plant Engineering File. 


BALDWIN-HILL COMPANY  ..... 


on these products, as 


Complete line of Industrial Insulations well other Ia 
sulations, jus Stap 

211 Breunig Avenue + Trenton 2, N. J. the keyed corner of 

Kalamazoo, Mich. * Huntington, Ind. * Temple, Texas letter- 
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new savings 


for expansion joint users 


The Yarway Type W Gun-Pakt Expansion Joint has 


Cross section of Gun-Pakt feature. To 


add packing, just add @ plug and an improved one-piece design of body and gland and 
turn the plunger. Note non-return packing 
siots at bottorn of cylinder. improved method of packing that provide new main- 


tenance economies and greater operating efficiency. 

Bolted joint between body and gland is eliminated; the 
steel body includes gland and guide. Shorter face-to-face 
dimensions are possible. Improved angle of packing guns 
makes them more accessible and permits injection of the 
special plastic packing directly into packing space. 

The famous Yarway Gun-Pakt feature permits addition 
of packing under full steam pressure. No need for costly 
shutdowns to repack. 

Sizes 114” to 30”, pressures 159, 300, 400 psi. Single 
or double types, flanged or welding ends. 

For full description, write for new Yarway Bulletin 
EJ-1916, 


PLasTiC 
PACKING 


Lock 


WA, 


GLAND 


PACKING PACKING SLOTS 


é 


20” Yarway Type W Gun-Pakt 
Joint with base, single type, 
welding ends, 8 guns. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue 
Philadelphia 18, Pa. 

BRANCH OFFICES IN PRINCIPAL CITIES 


Good way to Apecify 
Crpankion Joule 


WAY 
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A Power Engineer Defines His Job 


Persuasive selling talk to group of high school students portrays 
power engineering as interesting and challenging career. We think 
this case is interesting and typical; how does it compare with your job? 


JOWER ENGINEER John 
Cole, Manager of Power Services 
in Radio Corporation of America’s 
Camden, N. J., plant was asked to 
make a brief talk to a group of high 
school students in Collingswood, 
N. J., a few months ago. The local 
Citizens’ Committee on Education 
had asked several business and pro- 
fessional people to give the students 
thumb-nail sketches of their occupa- 
tions, in an effort to guide the stu- 
dents in their careers. 

Mr. Cole has the heavy responsi- 
bility of managing a steam generating 
plant, and delivering power, steam, 
water, air, and refrigeration to all of 
the buildings in RCA’s big Camden 
plant. Involved in practically every 
phase of a power engineer’s operation, 
he is well qualified to impart an excel- 
lent description of the activities of 
one engaged in his field. Since his 
talk seems to cover the subject so 
clearly, we quote it herewith: 

“We have been asked to talk to 
you about our chosen professions, to 
help you in deciding on the choice 
of your courses of study and on the 
choice of your future careers. 

““My position is that of Power or 
Utilities Engineer. Manufacturing 
processes have become so compli- 
cated, and so dependent on power, 
that most companies require an engi- 
neer to handle the generation and 
distribution of the various utilities 
and services which are required by 
the many processes. These utilities 
and services are: electricity for power 
and light, steam for heat and process- 
ing, power generation, water for boil- 
ers, sanitary purposes and drinking, 
water and compressed air for process 
and manufacturing, and air condi- 
tioning for both product control and 
personnel comfort. 

‘Some plants purchase all, or part, 
of the utilities required. Other plants 
generate a part and purchase the 
balance of their utilities. Still others 
generate all of the utilities necessary 
to operate their plants. In any case, 
the position of Power Engineer is 
very interesting, and is seldom in 
danger of becoming a routine job. 
The Power Engineer is constantly 
meeting new conditions and solving 
new problems. Newer and better 
methods of supplying and distribut- 
ing utilities are constantly being 
invented, so he must read and study 
all during his career, to keep up with 
these advances. 

“To see what kind of knowledge 
such an engineer must have, we must 
mention his responsibilities. He gen- 
erates and distributes electricity for 
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light and power, so he must be an 
electrical engineer. He must know 
chemistry, to get the proper results 
from burning fuel and treating water 
for boiler use and process work. He 
controls the flow of water, steam, and 
air — so he must have a knowledge of 
hydraulics. To cool and circulate the 
air for air conditioning, he must be a 
refrigeration and ventilation engi- 
neer. 

“The Power Engineer must be a 
mechanical engineer so he can select, 
install and maintain the equipment 
necessary to generate and distribute 
the services required by the manufac- 
turing processes. He must be a busi- 
ness man, so he can figure his operat- 
ing costs and make sure he is running 
his part of the plant economically. 
Finally, he must be a teacher so he 
can instruct those who work with, 
and for him, in good operation and 
proper methods. 

“As an example of the kind of 
equipment for which a Power Engi- 
neer is responsible, let me mention 
our plant. It is a medium-size plant; 
there are many larger, but we burn 
enough coal every day to heat 30 
average six-room houses for a full 
year. We have our own electrical 
generating station with six turbine 
generators. Here we make and dis- 
tribute enough electricity each day to 
supply power and light for 450 aver- 
age homes for one month. 


“Our water treatment and pump- 
ing plant is large enough to supply the 
needs of our town of Collingswood, 
which has a population of 12,000. 
The big cakes of ice made by ice 
plants weigh 300 pounds each. Our 
air conditioning system has the same 
cooling capacity as would be obtained 
from melting 10,000 big ice cakes 
every day. Our daily cooling require- 
ments would supply all of the refrig- 
erating capacity required in a city of 
8,000 homes for a full week. 

“To prepare for a position as a 
Power Engineer, the student should 
take a college preparatory course in 
high school, with special emphasis 
on mathematics, general science, 
physics and chemistry. At college 
the student should take a course in 
either electrical engineering or me- 
chanical engineering. 

“Building a career is very like 
building a house. First, a foundation 
is laid, then the walls and roof are 
erected, and finally the finish and 
trim are applied. Your high school 
courses are the foundation of your 
career; the superstructure is your 
college course. The finish and trim 
can only be obtained in operating prac- 
tice, by utilizing the knowledge gained 
during your school years.” 

(Editor's note: Obviously, John Cole 
feels that power engineering is a very 
pleasant and challenging occupation; 
we agree.) THE END 


JOHN S. COLE is a graduate of the U. S. 
Coast Guard Academy, New London, 
Connecticut. He later left the service with 
the rank of Lieutenant (j.g.), to serve as 
an Operating Engineer for the Boston 
and Albany Railroad, Later, he became 
an inspector of boilers and machinery 
for the Hartford Steam Boiler Inspection 
and Insurance Co; in this capacity, he 
also gained additional schooling in 
mechanical engineering at Lonell Insti- 
tute of MIT, 

Turning once more to ships, John 
became Ships Engineer and Guarantee 
Engineer for New York Ship Building 
Corp; there he was also in charge of the 
training school for mechanics and opera- 


Manager, Power Services. 


tors. From this position, he next became Maintenance Engineer, Power 
Division, for Socony Mobil Oil Co, in their Paulsboro, N. J., refinery. 

Radio Corporation of America needed an Assistant Superintendent of 
Power, and found that John Cole's background was exactly what they 
needed. From the position of Assistant, he rose to his present job of 


A typical Power Engineer? Yes, we think so. 
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DOUNREAY — Britain's 
Fast Reactor Project 


A‘ THE VERY EDGE of just 
about the northernmost tip of 
Seotland, on a bleak stretch of land 
exposed to the full fury of both North 
Atlantic and North Sea gales, a bold 
and ambitious project is rapidly ap- 
proaching completion. This is what is 
known in England as the Dounreay 
Establishment an important part 
of Britain’s vast industrial nuclear 
power project which has been mapped 
out for the next ten years. 

As is well known, last October, 
Calder Hall, Britain’s first large nu- 
clear power plant, went into operation 
with an initial generating capacity of 


60,000 kw. This is a dual-purpose 
plant its primary purpose is the 
production of plutonium and _ the 
electric power a by-product. Calder 
Hall is a gas-cooled reactor and the 
first stage of Britain’s nuclear power 
program is based on the use of this 
type of gas-cooled, graphite-moder- 
ated reactor. It is expected, however, 
that these gas-cooled reactors will be 
followed by liquid-cooled thermal 
reactors, and then by reactors with a 
positive gain factor, that is, by the 
breeder type of reactor. Such reactors 
permit a much higher utilization of 
nuclear fuel resources. 


DOUNREAY has been a subject of interest among nuclear power engineers ever 
since the project was first proposed some three years ago, not only because of 
the significance of this undertaking in the scheme of future British power develop- 
ment but because it promises to be the world’s first large fast breeder reactor 
to produce commercial electric power. Until recently few details about the project 
were released but on May 10, last, the United Kingdom Atomic Energy Authority 
invited a large number of newspaper and technical magazine editors to inspect 
the plant and to see for themselves what had been accomplished so far. For- 
tunately, one of our editors—H. E, B. Anderson of Plant Engineering—was in 
England at the time, and he was among those invited to Dounreay. Andy brought 
back the pictures and the material on which this article is based. Of course, in 
even a five-page article it is impossible to describe all the ramifications of this 
vast project; but we believe this description of the Dounreay reactor will be 
of interest to all American engineers interested in nuclear power development. 


Containment sphere of the Dounreay reactor silhovetted against the northern sky on the rocky coast of Scotland 


Research and development work 
on these advanced types of reactors 
is well under way. As early as 1951 
the laboratories at Capenhurst were 
set up, first for the development of 
the diffusion plant there but later in 
the development of sodium technol- 
ogy and related projects. Research 
and development also has been car- 
ried out by laboratories at Culcheth, 
Springfields, and at Windscale. Now, 
the Dounreay Establishment is being 
constructed; its purpose is to inves- 
tigate the engineering, chemical, ir- 
radiation, and safety problems of 
these reactors on an industrial scale. 
When the Dounreay Fast reactor 
plant goes into operation early next 
year it will be the world’s first large 
fast breeder reactor power plant. At 
present there are two reactors under 
construction at Dounreay: the Fast 
Breeder Reactor, and the Materials 
Testing Reactor. The latter is known 
as the DMTR (Deuterium Moder- 
ated Thermal Reactor 

Despite the fact that the fast 
breeder will develop 15,000 kw of 
electric power, it is essentially an 
experimental reactor. From this reac- 
tor, which is the third stage in the 
British program, will come the oper- 
ating experience necessary for con- 
structing much larger future units. 
It will also provide advanced experi- 
mental data on the behavior of fuel 
elements, cooling systems, and con- 
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this 
reactor and to maintain it once it is 
in operation, a fuel element factory 
is required together with chemical 
processing facilities for re-fabricating 
spent fuel into new elements. Such 
facilities are being constructed at 


trol techniques. To construct 


Dounreay. Facilities will also be 
needed for the recovery of residues 
and the treatment and storage of 
radioactive effluent essential in the 
fuel cycle, and for analytical control 
in the various plants. These are all 
being provided. When the appropri- 
ate point in the development of the 
project is reached, the thermal out- 
put of the reactor will be linked to a 
15-Mw electric generating plant. The 
main purpose of the reactor, however, 
is experimental. 


Complete Establishment 

The fact that Dounreay is an ex- 
perimental establishment should be 
clearly understood. Usually the name, 
Dounreay, is associated only with 
the fast breeder reactor, but this unit 
is only a part of the project as a 
whole. As already indicated, the 
project includes a materials testing 
reactor, a fuel fabricating plant, to- 
gether with chemical re-processing, 
disposal and health facilities. Re- 
search and development in special 
reactor experiments is already pro- 
ceeding in the Experimental Critic- 
ality Group on the site. The fabrica- 
tion of nuclear fuel elements utilizing 
new and improved fuel materials, 
including plutonium, will be devel- 
oped not only for the fast breeder 
reactor but also for existing and fu- 
ture reactors under consideration by 
the Industrial Group. 


The Fast Breeder 

The Dounreay fast reactor is a 
reactor in which most of the fissions 
are caused by neutrons moving with 
the high speeds they possess.at the 
time of their birth in fission. In a 
thermal reactor the neutrons are 
slowed down by some sort of modera- 
tor before they cause fission in urani- 
um nuclei. A fast reactor has no 
moderator. The Dounreay reactor 
will use enriched uranium or plu- 
tonium as fuel in the core, and nat- 
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Fig. 2. Schematic arrangement of the fast reactor showing system components 


ural uranium or thorium as the fertile 
material in the blanket. More fission- 
able material will be formed in the 
breeding blanket than will be burned 
in the core. 

The schematic arrangement of the 
fast reactor plant is shown in Fig. 2. 
The reactor core containing the en- 
riched uranium fuel rods in which the 
majority of the fission processes oc- 
cur, is surrounded by a blanket of 
fertile material which serves to reflect 
neutrons back into the core as they 
try to escape and in which fresh ma- 
terial is generated. The main heat 
generation occurs in the central por- 
tion, the core proper, which is in 
overall shape, a hexagonal prism 21 
in. high and 21 in. across the flats, 
made up of several hundred fuel ele- 
ments of annular cross-section. These 
fuel elements consist of enriched 
uranium rods, sheathed in niobium 
(columbium) containers arranged 
vertically in a closely packed array. 
Each contains at both ends a length 
of natural uranium which acts as a 
blanket or breeder material. The 
blanket is completed by surrounding 
this central core with approximately 
2000 natural uranium rods 8 ft long 
and 1!4 in. in diameter. 

Niobium is used to contain the core 
elements because it has a high melt- 
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ing point and good resistance to hot 
uranium and sodium. Stainless steel 
is used for canning the blanket ele- 
ments since the conditions in the 
blanket are less severe than in the 
core. Nevertheless, these ‘less se- 
vere’ conditions are, in the case of 
the blanket elements nearer the reac- 
tor core, more severe than those ex- 
perienced by thermal fuel elements. 
The reactor core and breeder blan- 
ket are housed in a stainless steel pot 
known as the reactor vessel. This 
vessel is the heart of the plant. It 
contains the core, the blanket, con- 
trol-rod operating mechanisms, the 
recording instruments which measure 
the activity of the reactor, and the 
liquid metal which surrounds the fuel 
and which is circulated through the 
stainless steel circuits of the primary 
heat exchangers. The heat generated 
in the reactor is removed by the liquid 
sodium-potassium coolant which flows 
down over the core and blanket and 
then transfers it to a secondary liquid 
metal system through a series of con- 
centric tube heat exchangers located 
inside the reactor vault. This vault, 
as shown in Fig. 2 is a concrete struc- 
ture in the lower part of the contain- 
ment sphere. It supports the reactor 
vessel and houses all the heat ex- 
changers and coolant pipework asso- 
ciated with the primary cooling loop 
of the reactor core and breeder. 
After absorbing the heat from the 
primary system in the concentric tube 
heat exchangers, the secondary liquid 
metal coolant passes out of the reac 
tor sphere through stainless steel 
pipes to the Heat Exchanger House. 
Here the heat in the secondary liquid 
metal coolant is transferred to water 
in a set of copper-bonded heat ex- 
changers of novel design. The steam 
produced in these heat exchangers 
will drive the 15-Mw turbo-alternator 
located in the Turbine Hall at the 
rear of the Heat Exchanger House. 


Fig. 3. How the reactor heat ener- 
gy is converted into electric power 
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Fig. 4. The 45-ton reactor vessel is the 
most complicated stainless steel vessel 
ever manufactured. Sectionalized per- 


spective shows its complex nature 


Fig. 2 shows how the reactor heat is 
converted to electric power. 

The Link Building, adjacent to the 
Heat Exchanger House, contains elec- 
trical equipment and switchgear pri- 
marily for instrument supplies. There 
is a diesel generator house containing 
two groups of diesel-generator sets, 
one of which supplies electric power 
to all pumps and equipment in the 
main reactor cooling circuits. The 
second group serves as stand-by elec- 
tric generating capacity for auxiliary 
reactor plant equipment in the event 
of failure of the National Grid supply. 

On the sea coast, about 100 yards 
from the reactor is the Seawater 
Pump House. In it are four diesel 
driven pumps which supply sea water 
for cooling the condenser of the 15- 
Mw turbine. 


Containment Sphere 

Although Dounreay is located in a 
remote area on the sea coast, away 
from heavily populated areas, every 
effort has been made to prevent the 
spread of fission products formed 
during reactor operation or through 
accident. To contain such fission 
products, the reactor and primary 
heat exchange equipment is housed in 
a steel sphere 135 ft in diameter. This 
sphere serves two purposes. First, it 
will localize the spread of fission prod- 
ucts formed during reactor operation 
should they accidentally be released 
within the sphere. Secondly, it has 


Fig. 5. Secondary heat exchanger ele- 
ments, Water tube surrounded by 4 
liquid-metal tubes, the 5 tubes mounted 


in close-packed copper laminations 


been designed to withstand any pres- 
sure-variations that might occur asa 
result of a liquid metal fire within the 
sphere. Such an occurrence should 
not increase the pressure inside the 
sphere by more than 18 psi or reduce 
it more than 3 psi. The sphere is, in 
fact, one of the largest pressure ves- 
sels ever built. 

Access to the sphere is through an 
air lock 40 ft long and 16 ft in diam- 
eter with airtight doors at each end. 
It permits entry to the sphere via the 
adjacent Element Storage Building 
at the level of the mid-point of the 
sphere. To prevent any radiation 
hazard inside the sphere, the reactor 
and primary coolant circuits are con- 
tained in the concrete biological 
shield, the Reactor Vault already 
mentioned. This vault is in the form 
of a bowl! 90 ft in diameter and 45 ft 
high, with 5-ft thick walls. 

Further shielding is provided around 
the reactor vessel to prevent the 
secondary liquid metal coolant and 
pipework within the reactor vault 
from becoming radioactive. This 
shielding consists of a 4-ft layer of 
borated graphite in which an equa- 
torial region of pure graphite permits 
fission rate measurements to be 
taken. 


Reactor Vessel 

The reactor vessel which was man- 
ufactured by John Thompson, Ltd, is 
the most complicated stainless steel 
vessel ever produced in Britain, prob- 
ably in the entire world. It took 18 
months to manufacture this vessel. 
While the reactor core is less than 2 
ft high and 2 ft in diameter, the vessel 
containing the core and associated 
equipment is 20 ft in height by 14 ft 
overall diameter. Obviously, this ves- 
sel had to be absolutely leak-proof; 
every welded joint had to be ex- 
amined by x-ray or gamma ray over 


its complete length. The extent of the 
radiographic work involved can be 
judged from the number of x-ray or 
gamma-ray negatives taken. For the 
reactor vessel alone about 3750 nega- 
tives were taken. For the primary 
heat exchange system 45,000 were 
required. 

Tolerances called for in the fabrica- 
tion of the vessel were quite outside 
normal practice, requiring mainte- 
nance of such limits as 0.1 per cent 
circularity, 0.03 per cent alignment 
and almost perfect concentricity 
where several diameters were con- 
cerned. Final pressure and mechani- 
cal testing in John Thompson’s 
Works were carried out with the 
contained vessel assembled complete 
with top shields and supported in a 
mounting specially erected for the 
purpose. 

Some idea of the astonishing com- 
plexity of the reactor vessel can be 
had from the sectionalized perspec- 
tive drawing in Fig. 4. It consists of 
a double-walled cylindrical outer 
vessel with domed bottom and flat 
top, with a smaller inner cylindrical 
skirt reaching to about two-thirds of 
the depth of the outer vessel. The in- 
ner skirt contains the core, blanket, 
and control rods. Between the periph- 
ery of the skirt and that of the outer 
vessel are a series of tubes and nar- 
rower pipes running from the top of 
the vessel to various levels below 
the base of the skirt. These tubes 
carry the operating mechanisms and 
connections for the control rods and 
instruments which will enter the core 
area from the bottom of the skirt. 

At the tops of the pipes, instrument 
boxes are welded in position and 
pipes carry connections from these 
out through the wall of the vessel. 
Similarly, pipes from the control-rod 
mechanism tubes carry connections 
from these through the upper wall. 
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The double walls of the outer vessel 
are of '; in. and !, in. plate with a 
', in. air gap between, forming a 
jacket around the vessel which will 
be gas-filled in connection with the 
leak detection system. At two levels 
around the vessel there are stubs to 
which the ingoing and outcoming 
liquid-metal pipework will be welded. 
The inlet is at the upper level. Within 
the vessel the flow divides. A certain 
proportion passes through the blan- 
ket area and does not mix with the 
main body of the coolant, being led 
to four of the outlet stubs at the lower 
level. 

The top of the vessel is a complex 
arrangement of rotating shields or 
plugs, graphite filled and dispensed 
eccentrically one within another so 
that a limited opening in the inner 
shield can, by movement of the ro- 
tating elements, scan the whole area 
of the core and breeder blanket. Roll- 
ers mounted on pads on the vessel 
carry the outer shield which in turn 
has roller pads carrying the inner 
shield mounted eccentrically within it. 

During operation of the reactor the 
rotating shields are raised off their 
rollers by a jacking mechanism so 
that the heavy rings which form their 
periphery make a firm seal with ma- 
chined surfaces on the member on 
which they are mounted. In addition 
liquid seals are maintained between 
each rotating part during charge and 
discharge operations by double cylin- 
drical skirts on each shield which 
mate with it, and rotate within, com- 
plementary parts on the members on 
which they are mounted. 


Heat Exchange Systems 

Use of liquid-metal circuits and 
liquid-metal to liquid-metal heat ex- 
changers for the fast breeder reactor 
has necessitated special fabrication 
techniques in stainless steel in order 
to meet all the conditions required. 

Primary heat exchangers surround- 
ing the reactor vessel and contained 
within the biological shield or vault 
are in 24 banks. The exchangers 
consist of inner and outer tubing 
spaced concentrically by spiders. The 
inner tubing forms the primary cir- 
cuit connected to the vessel. The 
outer tubing forms the secondary 
circuit which passes out of the vault 
to the secondary heat exchangers. 
The primary circuits are each pro- 
vided with an independent electro- 
magnetic pump and cold-trap purifi- 
ers and are paired to serve 12 second- 
ary circuits. This general arrange- 
ment is shown in Fig. 2. The second- 
ary heat exchangers are located in 
the Heat Exchanger House where 
they produce the steam for the tur- 
bine. Any steam generated in excess 
of the turbine requirement spills 
automatically into dump condensers 
cooled by sea water. These can ab- 
sorb the full reactor output if the 
turbine is not running. 

The liquid metal is circulated by 
electromagnetic pumps having no 
moving parts, the only maintenance 
required being the care of the insula- 
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Fig. 6. Here is the life cycle of fuel elements for the Dounreay fast reactor 


tion of the windings. These windings 
can be removed without opening the 
liquid-metal system. In the primary 
system this is done by remote opera- 
tion through the biological shields. 
The system contains no valves nor 
any other parts requiring mechanical! 
maintenance. 

Complete failure of the heat re- 
moval plant would very quickly re- 
sult in overheating of the reactor, 
and to prevent such a failure the heat 
removal is shared among 12 inde- 
pendent and identical units. A unit 
comprises two primary liquid-metal 
circuits, one secondary liquid-metal 
circuit, a steam raising plant and a 
dump condenser. Each unit has an 
independent electrical supply from 
its own diesel alternator so that the 
possibility of large scale electrical 
failure is remote. 

if, in spite of these precautions, a 
widespread failure of heat exchange 
plant occurred, it would not be suffi- 
cient to shut down the reactor be- 
cause some heat would continue to 
be generated by fission product ac- 
tivity after shut-down. A_ thermal 
syphon system is therefore provided 
which uses no electrical power but 
relies solely on convection effects to 
dissipate heat to the atmosphere. 
Convection causes a circulation in 
the primary liquid-metal system from 
which heat is transferred to liquid 
metal in the thermal syphon. This 
liquid metal is also circulated by con- 
vection and transfers its heat to the 
atmosphere through heat exchangers 
in the stack. 

The heat exchangers which transfer 
the heat from the primary coolant 
circuits to the secondary circuits, as 
already mentioned, are all of the tube 
and annulus design. These are located 
in the vault. The heat exchangers in 


the Heat Exchanger House which 
transfer heat from the secondary 
liquid-metal circuit to the water to 
produce steam, however, are of quite 
different design. Since liquid sodium 
reacts violently with water every pre- 
vaution had to be taken to prevent 
leakage from one system into the 
other, that is, liquid metal into water 
or vice versa. This required the de- 
velopment of techniques to enable 
the complete system to be built as 
butt-welded units with argon-are 
slag-free seal runs. 

The design and manufacture of the 
boiler plant involved the production 
of a secondary heat exchange system 
between the liquid metal and water 
that would be a slave to the reactor. 
Whereas the temperature rise through 
the reactor depends on load and 
liquid-metal flow, the operating tem- 
perature level is controlled solely by 
conditions in the secondary heat ex- 
change and steam plant. With this 
in view, the plant is designed to give 
utmost reliability by the use of 12 
separate small boiler units, each serv- 
ing one of the secondary liquid-metal! 
circuits (and therefore, two of the 
primary heat exchangers), and by the 
duplication of most of the auxiliary 
equipment by providing stand-by 
plant. 

These boiler units will control the 
temperature of the reactor by reject 
ing heat from the system either to a 
sea-water dump-heat-exchanger or 
partially to this dump-exchanger and 
partially to a turbine. They are ar 
ranged to operate by rejecting heat 
either from water or from steam. By 
the use of a by-pass in the dump-ex 
change system the amount of heat 
dumped, and therefore the operating 
temperature, can be variably con 
trolled. Superheaters and economiz 
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ers are incorporated and can be 
isolated or brought in to suit the 
requirements of water dumping or 
steam dumping 

The 12 heat exchanger units each 
comprise a steam water drum ap- 
proximately 4!, ft in diameter by 
1 ft 3 in. long with water feed boxes 
and steam separator, operating in 
conjunction with seven banks of 
three heat exchange units. 

The elements each consist of 
water tube surrounded by four liquid 
metal tubes, the five tubes being 
mounted in close packed copper lami 
nations which provide heat conduc 
tivity while also providing a means of 
directing any possible leakage from 
liquid-metal tubes away from the 
water tubes, and vice-versa 


one 


Turbine-Generator Unit 

The design of the turbine is gen 
erally similar to that of the standard 
General Electric Co Ltd single cas- 
ing machine but it incorporates a 
number of special features on ac 
count of the unusual steam con 
ditions imposed, Inlet steam will be 
at the comparatively low pressure of 
150 psig and temperature of 518 F. 

The alternator is a standard 3 
phase, 50 cycle, air-cooled machine, 
rated at 15,000 kw. 

Control of the Dounreay Fast reac 
tor is achieved by movement of parts 
of the core, and, therefore differs 
from the Windscale and Calder Hall 
reactors where the control is effected 
by moving neutron-absorbing steel 
rods in or out of the pile. Twelve 
groups of fuel elements located at 
the corners of the core hexagon form 
the control rods which may be moved 
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Fig. 7. The second- 
ary heat exchang- 
er units being in- 
stalled at the 
Dounreay Fast 
Reactor Plant 


in or out of the core. These fuel ele- 
ments are held in a metal frame rest- 
ing on a support arm within the liquid 
metal, enabling the control rods to 
be raised into the core to increase its 
reactivity or dropped below the core 
to shut down the reactor. A magnetic 
clutch is incorporated in each control 
rod drive to allow the drive to be 
transmitted through the reactor with- 
out leakage of fission products. 


Control and Instrumentation 

Each control rod and its support 
within the reactor vessel is supported 
by an electromagnet, so that inter- 
ruption of electrical supply to the 
electromagnets allows the rods to 
fall rapidly out of the core, thereby 
shutting down the reactor. 

As all the 12 control rods are of 
identical design it is possible that a 
common fault could develop in the 
mechanism which would prevent 
their satisfactory operation in an 
emergency. To provide a reserve con- 
trol enabling the reactor to be shut 
down under these abnormal condi- 
tions, three rods containing neutron- 
absorbing boron may be dropped into 
the inner row of breeder elements 
surrounding the core. The design of 
these boron safety rods differs from 
that of the control rods, so the possi- 
bility of failure at the same time as 
that of the control rods is remote. 

The positioning of the control and 
safety rods is controlled from the desk 
in the control room by means of a 
selector switch and push buttons. 
Operation of an emergency push but- 
ton on the desk cuts the current to all 
the holds-on electromagnets and 
drops all the control rods and boron 


safety rods simultaneously. In addi- 
tion to normal or emergency shut 
downs controlled by the operator 
from the control desk, automatie shut 
down occurs in the following manner: 
1. Failure of pressure in the pri- 
mary gas blanket. 
2. High temperature in the center 
of the core. 
Low flow of liquid metal coolant 
through core and breeder. 
A high level of neutron flux. 
An abnormally rapid rate of 
increase of neutron flux. 


Chemical Processing 

The Chemical Group at Dounreay! 
consists of four main sections as fol- 
lows: Fuel Element Fabrication; 
Chemical Separation and Billet Pro- 
duction, Effluent Disposal ; and Chem- 
ical Analysis. This plant effects the 
complete separation of the plutonium 
and remaining uranium from the 
spent fuel elements, and the concen- 
tration and disposal of the radio- 
active wastes. After separation the 
uranium is formed into billets and re- 
turned to the Fuel Element Plant. 

As indicated at the beginning of 
this article, the Fast Breeder Reactor 
which has been described here is only 
one element of the Dounreay Estab- 
lishment. It is however, the most im- 
portant one since it will be the first 
large fast breeder plant to go into 
operation, and for that reason, of 
great interest to nuclear power en- 
gineers the world over. Very little 
has been said here about the many 
complex construction problems which 
had to be solved, particularly in the 
preliminary stages of the project. Of 
particular difficulty was the construc- 
tion of the low active effluent dis- 
charge tunnel. While the highly ac- 
tive liquor wastes at Dounreay are 
stored in stainless steel tanks within 
heavily reinforced concrete under- 
ground vaults, the low active efflu- 
ents, after retention for a period in 
special tanks to allow the activity to 
decay to a sufficiently low level, will 
be discharged into the sea via pipe 
lines laid along a tunnel excavated 
some 70 to 80 ft below the sea bed. 
Because of the fissured nature of the 
rock, the drilling of this tunnel was 
an extremely difficult undertaking. 

Although Dounreay was only 
started in 1955, it is expected that the 
fast reactor plant will be completed 
around the middle of 1958. 


LOOK FOR NEW ATOMICS SEC- 
TION IN DECEMBER ISSUE 


Beginning in the December issue 
a new special section devoted to 
the use and development of 
nuclear energy throughout the 
world will appear in every other 
issue. It will cover all aspects of 
nuclear development in language 
that practical engineers can un- 
derstand. 
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Fig. 1 (r). Dr. Karl Kordesch, National 
Carbon Co researcher, demonstrates 
fuel cell. Nine hollow, porous electrodes 
are grouped in plastic housing. Carbon 
header on each end channels hydrogen 
and oxygen gases. Electrical connec- 
tions conduct away the power. Potas- 
sium hydroxide is electrolyte for the 
electrochemical reaction (Fig. 2, above) 


Enter the Fuel Cell, New Power Source 


IRECT CONVERSION of the 

chemical energy of gases into elec- 
tricity —-long a dream of scientists 
and for years a iaboratory curiosity 

has been accomplished with the 
development of the first fuel cell cap- 
able of economically producing thou- 
sands of watts of power. Using hydro- 
gen and oxygen as fuel, the new silent 
source of power has been developed 
by scientists at the research labora- 
tories of National Carbon Co, a divi- 
sion of Union Carbide Corp. Here's 
how it works (Fig. 2, above): 

Hydrogen and oxygen gases enter 
the cell through specially-treated, 
hollow, porous carbon electrodes, and 
diffuse to the surface where they 
come in contact with the electrolyte, 
a solution of potassium hydroxide. 

At the hydrogen electrode, the 
electrochemical reaction releases an 
electron, which flows through the 
external circuit and is accepted at 
the oxygen electrode. This flow of 
electrons is the current that powers 
electrical equipment. Ionic conduc- 
tivity through the electrolyte com- 
pletes the circuit, and the water 
formed in the reaction passes from 
the cell in the hydrogen stream. 

Secret of the new fuel cell’s success, 
according to its developers, is the 
chemically-treated, hollow carbon 
electrodes through which the gases 
enter the cell, and which also conduct 
the electricity produced. 

The cell is designed to work at 
ambient temperatures and at approx- 
imately atmospheric pressure, and 
does not depend on high tempera- 
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tures or pressures for efficient opera- 
tion. It thus eliminates the need for 
heavy, costly pressure vessels. If in- 
creased output is desired, it can be 
obtained by increasing the pressure. 

With the water disposed of by 
evaporation, the life of the cell is 
theoretically unlimited. Cells have 
been operating in National Carbon’s 
lab eight hours a day, five days a 
week for the past year, with no signs 
of deterioration. 


Efficiency 

Production of electricity directly 
from hydrogen and oxygen in the fuel 
cell is inherently more efficient than 
its production in a conventional 
steam system in which the heat is 
supplied by burning these same gases. 
Practical limitations in utilizing all 
of the heat produced reduce the 
over-all efficiency of a steam system 
to about 30 or 35 per cent, while a 
fuel cell, which eliminates the inter- 
mediate heat step and converts di- 
rectly from chemical to electrical 
energy, has a top efficiency of about 
twice that figure. 

Operation of the new fuel cell at 
ambient temperatures results in high 
efficiency. The cell’s normal operat- 
ing temperature ranges from 120 to 
140 F. Efficiency of operation de- 
pends on how the cell is used, but the 
general efficiency range is from 65 to 
80 per cent when operated at normal 
temperatures and pressures. Research 
and development to date indicate 
that the optimum fuel cell design will 
be one which will produce approxi- 


mately 1 kw of power from a package 
unit 1 cu ft in volume. 

Voltage across the electrodes is 
about 1 v, and it is simply a matter of 
connecting a number of cells in a 
circuit to get any voltage desired. 
The amount of electrical current pro- 
duced by the cell depends on its 
physical size, so by varying the num- 
ber and size of cells, many combina- 
tions of voltages and currents can be 
obtained. Basically, the fuel cell is 
most desirable for high current, low 
voltage use. 


Operation on Air Possible 

Although pure oxygen is required 
for higher current densities, the new 
cell can be operated with hydrogen 
and air for producing smaller amounts 
of power. The new design also per- 
mits operation with hydrogen con- 
taining considerable impurities, which 
means that standard industrial grades 
of purity can be used. 

As a practical producer of electrical 
energy, the new fuel cell depends on 
an economical source of hydrogen, a 
gas that at present is quite expensive 
and requires relatively bulky pressure 
vessels. Possible hydrogen sources 
include coal, which yields hydrogen 
when exposed to steam in the water 
gas reaction. Ammonia is another 
possible source, and the catalytic 
cracking of petroleum products can 
also produce hydrogen. 

Most immediate applications of the 
cell are expected to be: military com- 
munications systems, mobile power 
units, standby plants. THE END 
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Fig. 1. (Left) Modern refinery with 50 
small turbines, 8 large ones ranging up 
to 5000 hp. Fig. 2. Single-stage high- 
pressure unit, powerful but inefficient, 
makes reliable standby feed pump drive 


Mechanical-Drive Steam Turbines 
Serve Industry Well 


By HALL STEEN- JOHNSON * 
| EST DEFINED in a negative 


manner, the mechanical-drive 
steam turbine is a turbine that is not 
used to drive an electric generator. 
This approach is perhaps indicative 
of the situation in which this steam 
turbine finds itself today: somewhat 
overshadowed by its more common 
and better-known relative, the tur- 
bine-generator. 

Actually, thousands of these tur- 
bines drive pumps, fans, compressors 
and line shafts in such varied indus 
tries as steel, petroleum, chemical, 
and pulp and paper. Frequently, in 
large buildings such as the new 
Coliseum in New York and the Mer- 
chandise Mart in Chicago, you will 


find them driving the air-conditioning 
compressors. 

Horsepowers range from 5 hp up to 
the drives for the large 15,000-hp 
blast-furnace blowers in the steel 
mills. The usual speed is 2000 to 4000 
rpm, but many operate at 8000, 
10,000 and even 12,000 rpm, and a 
few specials higher than that. 

These turbines provide the means 
for converting heat energy directly 
to mechanical work without going 
through the step of converting it to 
electrical energy, then by motors 
back to mechanical energy. 

Just a few statistics will illustrate 
the extent of this field. There is 
much publicity about the expansion 
of the power industry, in particular 
the large units going into the various 
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utilities. Considerable glamour is 
attached to the super pressures and 
the very large units. Current expan- 
sion is around 7,000,000 kw each year, 
but in addition to this much-publi- 
cized expansion, industry is adding 
close to 1,000,000 hp each year, and 
approximately 45 per cent of this 
is for direct mechanical-drive units. 


Small Units 

Taking a look at this broad field 
we start at the small end with the 
single-stage unit, as in Fig. 3. This is 
a single-valve unit, and frequently 
runs on low-pressure steam. Steam 
is admitted on the right under the 
trip valve, is controlled by the gov- 
: *Chief Turbine Engineer, Elliott Co, 
ne 


Fig. 3. Single-stage, single-valve low pressure steam unit 


Fig. 4. Small, powerful turbine drives large reducing gear 
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ernor valve and enters the nozzle 
ring where the hand valves are 
located. Then it expands through 
steam nozzles into the blading. The 
exhaust is on the far side. 

The bearings are liner type with 
oil rings and the shaft is sealed by 
carbon rings. A flyball type of gov- 
ernor is mounted on the shaft and 
actuates the governor valve. 

In order to cover the power range 
with these small turbines they are 
made in different frame sizes, the 
basic difference being the diameter of 
the turbine wheel. Diameters are 
available from as small as 14-in. up 
to 28-in. 

The machines can be either con- 
densing or non-condensing types. Ir. 
general the efficiency is not high 
because all the expansion is absorbed 
in one single stage. Efficiencies run 
from 30 per cent for the condensing 
machines to around 50 per cent for 
non-condensing. 

For the majority of pump applica- 
tions, the pump is coupled directly to 
the turbine, but on large fans and 
reciprocating compressors a gear is 
generally used. Figure 4 shows such 
a gear, with the turbine, steam inlet, 
connection from governor to governor 
valve, and exhaust flange. The most 
startling point, of course, is the rela- 
tive size. The little turbine on the big 
gear illustrates the advantage of 
speed how we can get power in a 
small package when we accept high 
speed. After all, the fundamental 
energy expression has speed to the 
second power. 


Single-Stage High-Pressure 

While most of these single-stage 
units are for low-pressure steam, ap- 
plication as boiler-feed-pump driv- 
ers sometimes boosts the steam 
pressure, and the configuration 
changes. Figure 2 shows a unit for 
900-psig steam, and there is a radical 
change in the steam chest. Both gov- 
ernor and trip valve are vertical. 
Extended valve stem seals are needed. 
An oil cylinder is used to move the 
valve. The carbon rings sealing the 
shaft have been replaced by full 
metallic-labyrinth packing. 

Since the efficiency of the single- 
stage turbine is quite low, it is justi- 
fied only in small horsepowers. Better 
efficiency can be obtained by increas- 
ing the number of wheels or stages in 
the machine. The increased expense is 
justified by the improved steam rate. 
As costs rise the dividing line moves 
lower. 

These costs involve both the 
increased cost of fuel and the increased 
cost of steam as well as the reduced 
demands for water that result by 
operating more efficient equipment. 
And, of course, if ii is possible to 
increase steam pressures at the same 
time further improvement will be 


Fig. 5. Not generators! These two steam 
turbines are driving 100,000-cfm blast- 
furnace compressors. With compressor 
nozzles below appearance is deceptive 
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obtained in economy. Multi-stage 
turbines can take better advantage 
of the increased heat available when 
the steam pressure is increased. 


Air Conditioning Drives 

Such a multi-stage unit of three 
stages, evolved from the single-stage 
unit, retains the steam inlet and valve 
arrangement, as well as the same 
bearings and governor setup. This 
unit in condensing service ups the 
efficiency from a figure in the 30 
per cent range to 50 per cent or 
better. With more stages, this type 
of unit can go up to 3000 hp. With 300 
to 500 hp it is frequently applied in 
commercial air-conditioning. 

In some of these installations steam 
for heating is furnished by a central 
steam system, and the same source 
can thus be used for summer air- 
conditioning. In this type of com- 
mercial air-conditioning it is note- 
worthy that almost three out of four 
installations are operated by steam 
drives rather than by motor drives. 

When the steam flow goes up on 


the multi-stage machine, the valve 


begins to be a problem if close contro! 
is essential. A better governor arrange 
ment is needed. The need is created 


by the degree of control required, the 


pressure and temperature used, and 
the quantity of the steam flow. So, 
we turn to a unit using a vertical 
relay governor. 

This change usually introduces a 
thrust bearing of the Kingsbury type, 
as well as the vertical relay governor. 
With the vertical relay an oil servo 
can be used to handle the valve and 
give more precise positioning, so that 
the speed change is smaller, and the 
valve can handle larger flows and 
horsepower and make use of external 
process control. 

To take better advantage of the 
increased efficiency from multi-stage 
turbines the single-inlet valve can be 


replaced by multiple valves. This 
reduces the quantity of available heat 
lost by throttling at part load. The 
servo motor that operates the valves 
is located at the horizontal joint on 
the center-line brackets. 

Comparing this unit to the previ- 
ous machine and subsequent ones it 
will be seen that this series of units 
is developed from components that 
are put together like building blocks. 
We find the same wheels and gen- 
erally the same internal steam parts. 
The steam-end bearing case is also 
interchangeable. 

Multiple-inlet valves in the steam 
chest are cast integrally with the 
turbine casing. They are operated 
by a bar-lift valve gear. The rotor 
and steam path components are the 
same as for the single-valve turbine. 


High-Speed Turbine 

Trend to higher turbine speeds 
started a few years ago as a result 
of new developments and applications 
of centrifugal compressors. New proc- 
ess applications with higher inlet 
pressures, higher pressure ratios, and 
lower volumes appeared, and these 
conditions push the tip speed on the 
compressors up, and result in new 
wheel designs. 

The driving turbines for these 
compressors become high-speed tur- 
bines of substantial horsepower. The 
power requirements start around 
1500 hp, with the majority around 
3000 hp and some as high as 8000 hp, 
at speeds around 9000 rpm but up to 
14,000 rpm. This makes for a lot of 
horsepower in a small package and 
calls for meticulous attention to 
design details. Tip speeds are up in 
spite of reduced diameter, and high 
disk stresses are handled by solid 
rotor construction, the shaft and 
disks machined from one forging. 

In these single valve units verti- 
cal relay governors are used. The 
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Fig. 6. Internal view of high-speed turbine. Note solid rotor. 
Steam path is much larger because of higher velocities 


inlet valves are arranged vertically 
and are of the venturi type, operated 
by oil cylinders. 

Carbon rings are retained at the 
shaft seal, but the application has to 
be watched, Carbon rings with close 
clearance are the most effective seal, 
but they are limited by both tem 
perature and rubbing speed, 

The blading becomes quite special 
at these high speeds and the blade 
shanks deserve special attention. The 
intermediate blading is running faster 
than comparable blading in %600- 
rpm generator drives and the low- 
pressure blading is up to the latest 
central-station practice. 

The last-stage blades for these 
machines need the full treatment and 
respect accorded long low-pressure 
blading. The 5'.-in. long blade at 
12,000 rpm will have a tip speed of 
1520 ft per sec, about the same as a 
25-in. blade on a 50-in. drum at 3600 
rpm. 

This means high load both in the 
blade fastening and in the vane sec- 
tion. The increased load is taken 
care of by using multiple hooks on 
the shank in a pine tree arrangement. 


Large Turbine Features 

For larger horsepower multiple- 
inlet valves, bar-lift operators are 
used. The governor arrangement is 
the same as for the single valve. In 
this unit the same solid-rotor con- 
struction is used and the tapered 
blade is used in the last stage. 

Carbon packing is used at the 
exhaust, and at the steam end a 
combination of carbon and labyrinth. 
The labyrinth is on the larger diame- 
ter where the rubbing speed is higher, 
and also inside the unit where the 
temperature is high. 

With the high speed in these 
machines, the steam velocity is also 
up, and the proportions of the unit 
change. See Fig. 6. The steam inlet 
and exhaust seem oversized com- 
pared to the blade path and rotating 
parts. Also note the appearance of 
the oil servo for the valve and the 
arrangement of the throttle valve. 
This unit is 3500 hp at 9000 rpm. 
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This unit is built with solid rotor 
and sealed with carbon rings on the 
shaft. It will be noted that the journal 
bearings are relatively large in this 
type of machine. The reason for this 
is to maintain a heavy shaft in the 
interest of a high critical speed. 
Immediately in front of the journal 
bearing is the thrust bearing which is 
of the Kingsbury type and further 
forward we find the worm-wheel 
drive for the governor assembly. It 
should also be noted that the oil 
connections to the bearing case use 
flexible pipe to eliminate strain when 
the unit expands during operation. 

With a last-stage blade such as 
discussed the capacity of the exhaust 
is pushing 5000 hp, under suitable 
steam conditions. Beyond this point, 
double-flow exhaust is a solution to 
more power in the same shaft. And 
carried to the extreme, with low inlet 
pressure, the conventionally-seated 
valve is replaced by a rotating-type 
grid valve. By low inlet pressure 
we mean something below 50 psig. 

The stationary diaphragm has 
radial slots and a rotating diaphragm 
has similar slots. It admits steam in 
controlled amounts to the nozzles by 
registering different numbers of slots 
as it rotates. The oil servo that moves 
the rotating valve is under governor 
control. This arrangement is in use 
on quite a few machines in refinery 
service. 

Installed unit is in the rear of Fig. 
7. The pedestal is high and the center- 
line far up from the floor. The inlet, 
with 10-psig steam is 20 in. Note 
how high the throttle valve is, and 
the chain used to manipulate the 
handwheel. The double-flow exhaust 
is fabricated. 

The unit in the foreground is a 
single-flow exhaust, and operates 
at 8500 rpm on intermediate pressure. 

In the more conservative speed 
range, but with large horsepower, we 
find the turbines that drive blast- 
furnace compressors. These furnaces 
take over 100,000 cfm of air at 30 
to 40 psig, and with the new split- 
wind arrangement, operating more 
than one furnace from a compressor, 


Fig. 7. View contrasts single- and double-flow exhausts. Lat- 
ter is in background. High throttle valve is chain-operated 


the power may approach 20,000 hp. 

To effectively control the admis- 
sion valves regulating the high pres- 
sure steam flow, a cam-lift valve gear 
is used, borrowed from the high- 
pressure generator drives. 


Control of Units 

Vertical oil relay governor is also 
used on the multiple-valve units. 
The valves are moved by a double- 
acting oil servo, powered from the 
main oil supply. The pilot valve 
controls the oil admission to the 
double-acting piston and is positioned 
by the small power piston in the 
amplifying device, the small pilot 
servo mounted on the side of the 
valve servo. This amplifying device 
picks up the control pressure from 
the rotating pilot on top of the speed 
governor. 

The control pressure acts on the 
small piston area of the governor 
pilot to balance the force of the 
governor weights. For a speed change 
the weights move and the oil admis- 
sion to the control oil line is changed. 
The change in control pressure will 
reset the valves through the ampli- 
fying device on the servo and will 
act on the balancing pilot to re-estab- 
lish balance of forces with the speed- 
governor force. The speed governor 
itself is frictionless. 

In this design the motion of the 
governor weights is entirely elastic 
deformation. The pins are supported 
in bonded bushings that deflect in 
torsion. The weight connections to 
the spindle are springs so there is no 
relative sliding or rolling with static 
friction to be overcome. This gov- 
ernor picks up changes of less than 
three rpm in 3600. 

It is readily adaptable to exhaust 
and extraction controls. The high 
sensitivity makes it well suited to 
high-speed turbines when the rest 
of the speed control system and the 
valves are properly sized to function 
in response to the rapid acceleration 
of the light rotors. In these units the 
ratio between energy input and the 
rotor inertia is much higher than for 
3600-rpm turbines. THE END 


POWER ENGINEERING 


= 


tilation through horizontal aluminum 


Fig. 1. New plant is 180 by 240 ff, rises six 
stories. Cooling tower is concealed by vertical 
louvered wall. Building is windowless, gets ven- 
louvers 


Fig. 2. This view shows steam generating section 
of plant under construction. Basic frame of boilers 
and rigid bents are in place, with drums of boilers 
on framework. Designer was M. A. Nishkian 


Central Heating-Cooling System Saves 
Costs for Group of 9 Buildings 


Over a 20-year period, centralized instead of unitized air condi- 


tioning system for Civic Center buildings in Los Angeles will slash 
county heating costs an estimated $2,972,000, cooling costs an 
estimated $1,603,000. Total saving about equals construction 


IGGEST and most complex in- 
stallation of its kind, Los An- 
geles County’s central heating and air 
conditioning plant is scheduled to go 
into operation in December. Built 
at a cost of $4,500,000, the plant 
rises from Los Angeles’ burgeoning 
Civie Center, nine of whose major 
structures it will serve through the 
largest of multiple-building feeder- 
type distribution systems. 

Running out from the central 
plant, 1500 ft of reinforced concrete 
utility tunnels will link the nine 
buildings, some existing, some under 
construction, some in the planning 
stage. Lying from 15 to 20 ft under- 
ground, the tunnels have a dual pur- 
pose. They not only serve to dis- 
tribute the central plant’s output, 
but also pinch-hit as pedestrian walk- 
ways (and if need be, as bomb shel- 
ters). In addition, they carry some 
electrical service and telephone lines. 
Tunnel-distributed are chilled water 
for refrigeration (45 F supply, 55 F 
return), 275-psi steam for heating, 
and softened domestic cold water. 
Five gas-oil fired boilers furnish a 
total 120,000 lb of steam hourly. 

Steam will both heat the nine 
buildings and power the central 
plant’s refrigeration conipressors 
(and some auxiliary equipment), 
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cost of the big new central plant with tunnels for distribution 


achieving a uniquely balanced sum- 
mer-winter heat load. Four steam 
turbine-driven centrifugal compres- 
sors have a refrigerating capacity of 
4400 tons. The central control room 
and its complex of remote switches so 
nearly automate the service that only 
seven operators are scheduled to man 
the plant. 

Centralization instead of unitized 
heating-cooling for the buildings will, 
over a 20-year period, slash an esti- 
mated $2,972,000 from county heat- 
ing costs, some $1,603,000 from sum- 
mer air conditioning expenses. Tota! 
savings — about $4,500,000 — equal 
the construction cost of the central 
plant and its service tunnels. 

Buildings to be served by the sys- 
tem are the Hall of Justice and its 
annex, Hall of Records, County Law 
Library, new County Courthouse, 
and five new structures being planned 
for the Civie Center, including a new 
Hall of Records, administration build- 
ing and county garage. None of the 
existing buildings has cooling, al- 
though several have unitized heat- 
ing, which will be removed. 


Heating Plan and Load Balance 


Sixteen thousand sq ft are devoted 
to the central steam plant. Included 
are five Springfield water-tube, two- 


By JAMES JOSEPH 


drum water-wall steam generators, 
each continuously generating 24,000 
lb of saturated steam hourly at 150 
ver cent rating, and capable of 32,000 
b at 200 per cent for periods up to 
five hours (with feedwater at 220 F). 
Each has a heating surface of 4640 
sq ft. Rated horsepower is 464, op- 
erating pressure 275 psig, and design 
pressure 400 psig. 

The steam generators are dual- 
fueled, gas and oil, but except for 
interruptible periods will operate 
gas-fired. The fuels are: commercial 
grade No. 6 (PS 400) oil or 1100 
Btu/cu ft HHV natural gas at 3 psi, 
preheated to 390 F air. 

Each boiler has its own stack 
(stubbing just above the roof’s para- 
pet), a 15-hp forced draft fan to the 
intake plenum, and a 20-hp induced 
draft unit from air preheater to stack. 
Air preheaters have an air inlet tem- 
perature of 80 F, an outlet tempera- 
ture of 392 F. Gas inlet temperature 
is 550 F, gas outlet (gas firing) 311 F. 
Forced draft fans are rated not less 
than 9750 cfm at 4!4-in. static pres 
sure. 

M. A. Nishkian & Co., consulting 
engineers, were retained by Los An 
geles County to design and engineer 
the project. Constructor was Haas- 
Haynie-Frandsen, Inc. 


WSS 
ey 
67 


AREA-'N’ 


Law 
LIBRARY 


EXISTING 
TUNNEL 


New 
TUNNEL 


Nishkian's guiding principle was 
that regardless of heating load, steam 
utilization must be sufficient to allow 
boilers to operate most efficiently 
year-around, summer as well as win 
ter 

To this end, he hae 
steam turbine-driven, centrifugal re 
frigeration compressors to proy ide 
the chilled water for summer air con 
ditioning. This provides sizable 
summer load for the boiler plant dur 
ing a period when heating steam re 
quirements are practically negligible, 
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and allows efficient operation all year. 

To assure the utmost use of waste 
heat, two boilers are provided with 
dual fan drives, steam turbine as well 
as electric motor. Additionally, one of 
three boiler feed pumps (rated 125 
gpm at 850-ft head) is also steam 
turbine-powered; so are a fuel oil 
preheater and fuel oil pump (28 
gpm 

Borrowing in-plant steam (much 
of it usable waste steam for some 
components, especially the more stra 
tegic, assures that at least No. 3 and 
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Fig. 3. Civic Center group will even- 
tually include 9 buildings, all served 
by central plant which sends heating 
and cooling through 1500 ft of tunnels 


No. 5 steam generators will remain 
operative even during an electrical 
outage. These would be sufficient to 
power the compressors for summer 
air conditioning, or heat the build- 
ings, should the emergency arise in 
winter. 

Should such an emergency arise, 
the two generators’ auxiliary equip- 
ment would likewise continue oper- 
ative under steam and standby elec- 
tric power, the plant’s standby diesel 
electric set supplying the emergency 
voltage. The GM-6-71 generator’s 
180-v output is keyed to seven essen- 
tial units, most of them involving the 
two turbine-powered boilers: boiler 
feed pumps, diesel oil pump, bearing 
cooling fans, preheater drive on the 
two boilers, bearing circulating pumps 
(bearings are water-cooled), instru- 
ment air compressor, and power panel 
(emergency lighting and control 
room 

Waste heat use is the key to the 
plant’s winter-summer load balance. 
Thus the regenerative-type air pre- 
heaters pick up some exhaust heat 
from the stacks, which both preheats 
boiler air and at the same time lowers 
exhaust temperatures from a normal 
550 F to as low as 311 F when boilers 
are gas-fired, 345 F when oil-fired. 

Again, a continuous boiler blow- 
down system bleeds-off about 10 per 
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Fig. 5. Four steam turbine-driven, cen- 
trifugal refrigeration compressors pro- 
vide chilled water for summer air condi- 
tioning. Here they are being erected 


cent of the makeup (about 3!» gal) 
per minute from all boilers. Part of 
this bleed-off is flashed to steam in a 
flash tank with a design pressure of 
50 psig. The steam, in turn, is used to 
heat boiler feedwater. What remains 
goes into a blow-off tank, and from 
there to the sewer. 

Typically, the plant is installed 
with two deaerating feedwater heat- 
ers, these supplied with about 5 psi 
gage exhaust steam. Each heater’s 
capacity is rated at not less than 
60,000 Ib per hour. 

Plant steam is again put to use to 
preheat fuel oil. In the fuel oil set-up, 
oil is stored in two underground 
tanks, one 50,000 gal, the other 40,- 
000 gal. Oil is transferred from stor- 
age to a pumping and heating set by 
an electric-driven pump, 28 gpm 
against a 35 psig discharge head. The 
pumping and heating set is a package 
unit, heated by 100-psig steam. Fuel 
oil incoming from storage at approxi- 
mately 100 F exits heated to 230 F, 
as required for boiler fueling. Again, 
of the heating set’s two integrated 
pumps, one is steam turbine-driven, 
and fitted with a constant pressure 
governor, emergency overspeed trip 
and flyball-type of constant speed 
governor. 

Makeup approximates 10 per cent 
of the steam generated, which trans- 
lated to gallons amounts to only 35 
gpm. Of the four boiler feed pumps, 
three are motor-driven and one is 
turbine-powered. Each has capacity 
of 125 gpm at 850-ft discharge head. 

Chemical feed systems are another 
feature of Los Angeles County’s cen- 
tral air conditioning plant. An amine 
feeder coats condensate and steam 
lines with a molecular film impervious 
to oxygen and CQO,. Plant conden- 
sate, ranging from 160 to 180 F, dis- 
solves the chemical in the amine tank 
(capatity about 100 gal). A poly- 


phosphate feeder is timer-actuated, 


feeding such chemicals as anti-foam 
lignin mixes, sodium polyphosphate, 
sodium nitrate and sodium sulfite to 
the boiler makeup system at 0-3 gpm. 

Above the main boiler room floor 
rises a soundproof, air-conditioned, 
glass-enclosed control room, flanked 
on one side by a boiler control panel 
and on the other by a refrigeration 
control board. From here a single 
operator monitors boiler room gaging 
and metering, refrigeration com- 
pressor room operation, and such 
associated services as domestic cold 
water softening (installed are four 
sodium zeolite units, each of which is 
rated 230 gpm, and their regenerative 
systems). 


Refrigeration Plan 

Eight thousand sq ft of the central 
station are given over to refrigera- 
tion. Installed are four Worthington 
steam turbine-driven, Freon 11, cen- 
trifugal compressor units. Two are 
rated 1300 tons, and two 900 tons. 
Again, use of plant steam by the tur- 
bines assures a heat-balanced load, 
winter or summer. 

Outside the plant, underground 
and partially extending into it, lies a 
two-sectional concrete cooling water 
basin, 35 by 40 ft and 7!» ft deep. It 
is sectionalized so that one section 
can be shut down for cleaning with- 
out interrupting the service. 

Drawings from this basin are four 
vertical turbine pumps. Two of the 
units are 200 hp, delivering 3890 gpm 
at a 130 [t-head. The other two are 
150 hp, delivering 2700 gpm at the 
same head. These pumps circulate 
water from the basin through the 
condensers, then over the cooling 
tower and back to the basin. The 
tower, roof-mounted, can handle 
10,800 gpm. Maximum inlet water 
temperature is 105 F, outlet tempera- 
ture about 85 F, for a drop of 20 
degrees. 

In-plant steam, after powering the 
four compressor turbines, is routed 
into the condensers via a 20-in. 
diameter loop line, and the conden- 
sate is returned to the boiler plant. 
Guaranteed water rate on the tur- 
bines is set at 13 lb of steam per ton 
of refrigeration. 

There are four chilled water pumps, 
all working at 130-ft head, two of 
them rated 150 hp and 3110 gpm, 
and two at 100 hp and 2160 gpm. 
They circulate chilled water from a 
2800-gal surge tank, through chillers 
and into the distribution system via 
20-in. go-and-return steel lines dis- 
tributed to the Civie Center’s poten- 
tial group of nine buildings through 
the tunnels. 

The refrigeration compressors and 
their auxiliaries are designed to be 
semi-automatic. They are monitored 
from the control room, and their 
operation in large part is controlled 
from there. 

Compressors are manually started 
or stopped on signal from high or 
low-temperature alarms. However, 
once compressors are started up they 
are automatically controlled over 


their specific range by a master re- 
cording controller actuated by the 
system's outgoing chilled water tem- 
perature. The controller, by means 
of a pneumatic signal, positions the 
turbine throttle valve (and each ma- 
chine’s hot gas by-pass) to achieve 
pre-set outgoing temperatures. 

Pumps circulating chilled water 
through the system are manually put 
on and taken off the line. The number 
of pumps needed is indicated by a 
combination pressure-flow recorder 
mounted on the constant pressure 
by-pass. When system pressure falls 
below the set pressure, an alarm 
sounds, indicating that there is need 
for an additional pump and cooler 
on the line. 

Like all other plant metering de- 
vices, the pressure-flow recorder is 
banked on the refrigeration master 
control panel in the control room. 
Among the centralized control de- 
vices are the following: pressure and 
flow recorder from the chilled water 
distribution header, electronic resist- 
ance temperature recorders on chilled 
water supply and return headers, and 
Btu meter; pneumatic-transmitted 
recorder of steam flow and pressure; 
turbine speed controller; condenser 
circulating water flow recorder; chilled 
water by-pass flow recorder; and 
sixth, chilled water temperature re- 
corder-controller,. 

Refrigeration units are supplied 
with two types of chemical feeds: 
concentrated sulfuric acid, from a 
5000-gal underground tank, which 
automatically maintains pre-set pH 
levels in the circulating water basin 
via a 1'6-gpm chemical pump; sec- 
ondly, sodium hypochlorite which is 
“shock fed’? by a timer every 24 
hours to the cooling tower, in this 
way maintaining 2 ppm chlorine for 
algae control. 


Tunnel System 

Fifteen hundred ft of underground 
distribution tunnels will service the 
nine buildings, Supported on roof- 
hung structural] steci bears or expan- 
sion rollers are seven distribution 
lines: two chilled water supply and 
return lines (steel) for cooling; two 
steel steam lines, supply and return, 
which carry 275-lb steam for heating 
the buildings; copper cold water line, 
distributing softened domestic cold 
water; pump condensate return line 
operating at 180 F; high pressure 
condensate return, returning conden- 
sate to plant’s deaerating feedwater 
heaters. 

Los Angeles County's new central- 
ized plant, with its application of 
feeder service to such a large com- 
plex of buildings, is an outstanding 
achievement in power engineering. 

Comparable, though smaller, is 
the multiple building feeder layout 
of the Canners’ Cooperative plant 
on Terminal Island at Long Beach, 
Cal. This, too, was designed by M. 
A. Nishkian. 

A somewhat similar one-building 
operation has been designed into the 
Coliseum in New York City. THE END 
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Under Mountain Powerhouse with 5 generators capa- 
ble of producing 1,000,000 kw of electricity is being built 
for Aluminium Ltd at Chute-des-Passes on the Peribonka 
River in Quebec. Water will flow through a 6-mile tunnel 
400 ft underground to the huge plant, at rate of 18,000 cfs. 
Pipes on left bring fresh, cool air in, carry stale air out 


Cool Air For Air Travelers is furnished by 9 Carrier ab- 
sorption refrigeration machines at the New York Interna- 
tional Airport at Idlewild. Each machine can produce 700 
tons of refrigeration. They are banked in Port's central 
heating-cooling plant, use high-temperature hot water for 
lithium bromide absorption instead of low-pressure steam 
as generating medium. This produced a simple design, with 
few moving parts. Also, auxiliary equipment was minimized 


Ever Been Inside A Reactor? Here's an unusual 
view of the "shrouds" which will guide the control rods 
of neutron-absorbing material in the core of the fa- 
mous Shippingport, Penna., nuclear power plant. 
Photo was taken inside a full-size mockup of the 
reactor, 45 ft high and about 10 ft in over-all diam 


Hot Water Helpers are these Rockwell-Nordstrom 
2-way multiport valves installed on a textile plant's 
waste lines. They automatically differentiate between 
hot and cold waste, send only hot waste to mill's hot 
water heating systems, cut heating costs 10-20 per cent 
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Here’s What He Sees (right): fire 
brick melting away seconds after it 
has been exposed to the high-energy 
beam from arc image furnace (right) 


Substation Wagon, said to be larg- 
est of its kind, is this mobile unit built 
by GE for Puget Sound Power & Light 
Co. It has capacity of 9000 kva, 
enough electricity for city of 22,000. 
The mobile unit is based at Renton, 
Wash., stands by for emergency duty 


Atomic Power Plant of Tomorrow 
will look like this. It's a model of the 
500,000-kw nuclear power plant to 
be built at Hinckley Point, Somerset, 
England. Plant will have two gas- 
cooled, graphite-moderated reactors 
which will use natural uranium for fuel 
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Hot As Sun's Surface are temperatures achieved with standard motion picture 
projection equipment by researchers at National Carbon Co. Highly polished 
curved mirrors concentrate rays from carbon arc into small but high-energy beam 
that can heat certain materials to 7000 F. High-temperature research benefits 
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How Do You Inventory Your Coal? 


An expert discusses both old and new methods of coal inventory, 
and explains how accurate sampling will prevent discrepancies 
between an actual inventory and book values, giving better control 


UTILITY and indus 
| trial auditing requires a precise 
knowledge of the tons of coal in the 
coal piles at inventory time each 
year. The phy: ical content of the 
total inventory must check with the 
hook records of the total weights of all 
coal received by rail, trucks, or other 
means of transportation throughout 


mined to be on hand. These book 
values are the results of the daily 
recording of purchasing requisitions, 
receiving reports, operating logs, and 
other records. In our own company 
these figures became punched IBM 
cards, for posting to the various 
summary reports that came out daily, 
weekly or monthly. 


the year also with the quantity Figure 1 illustrates our summary 
consumed, and the amount deter- form, which shows the coal situation 
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Fig. 1. Sample of weekly coal summary for four plants. Note that consumption 
figures are weekly, while the coal pile inventory is kept current on an annual basis 


By FRED M. REITER 


each week. Here are listed all coal 
receipts by various means; coal con- 
sumed; and the total inventory of 
coal. This is broken down into coal 
on hand, in bunkers and pits, on cars, 
and in the actual storage pile for 
our four stations. It also notes the 
change in the stockpile, whether it is 
building up or being depleted, as a 
guide to procurement and shivping 
conditions. 

All of the figures on these weekly 
reports are taken from the daily 
routine forms as mentioned above. 
But, once a year it is necessary to 
actually ‘ weigh”’ the coal in the stor- 
age piles, pits, bunkers, and cars. 
This is a physical check of figures, 
compiled throughout the year, on the 
books. 

Besides being the expansion cham- 
ber for the varying amounts of coal 
received and consumed daily, and 
serving as a the reserve fuel in case 
of failure of supply, the tonnage of 
coal in inventory has important fiscal 
values. Annual reports of assets, 
calculated price of coal burned (for 
purposes of rates on escalator clauses), 
property taxes, and other basic fuel 
cost data, must have these tonnages 
offcially checked and assured by 
audits. 

Inventories must be determined as 
of a given date, and hour, as estab- 
lished by management every year. 
The date need not coincide with the 
calendar or fiscal year, but the 
month selected should be at a time 
of maximum convenience, and mini- 
mum complications, for the civil and 
chemical engineers. 

The closing, or cut-off, time is 
usually set at midnight of the end 
of the selected month, such as Sept. 
30. At 12:00 midnight, readings are 
taken at all designated points of 
measurement, at all stations, so that 
as of that moment, coal quantities 
at all locations are obtained. Since 
this is the same time each year, pre- 
cise annual inventories can be com- 
puted, and checked against the book 
figures. (The accounting system may 
follow the procedure outlined in 
POWER ENGINEERING, April 1955, 
which portrays the daily use of IBM 
coal cards.) This particular card sys- 
tem is almost automatic in its com- 
plete accumulation and disposition of 
daily coal tonnages. The accuracy of 
the records kept by mechanical ac- 
counting is very high. These records 
are the accepted standard to which 
other measurements are referred as 
the base, in per cent of deviation. 
Such accuracy enforces the most care- 
ful inventory procedures on the sur- 
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veyors and chemists, because any 
undue deviation might be assumed to 
be their errors. This will. be discussed 
later. 

Having set midnight as the exact 
time of the start of the new year, all 
pertinent measurements must be 
coérdinated to meet this point of 
cut-off. Arrangements are made for 
the day unloading shift to have all 
bunkers full, coal handling belts and 
conveyor systems clear, pits as empty 
as possible, and all extraneous coal 
cleaned up. Then, the number of 
areas of measurement, and calcula- 
tion, are at the bare minimum. All 
cars of coal are emptied, so no change 
in full cars on the tracks will oceur 
until all inventory measurements 
are completed. 

During the day before cut-off, the 
coal piles are finally gone over with 
bulldozers, so that surfaces are 
smooth, and sides are cleared of 
valleys and ridges. The piles should 
present as simple a geometric form 
as possible. 

There are a number of methods 
used to prevent excessive erosion of 
the sides of the pile, and prevent 
furrows and ridges. Some firms use 
a larger size coal, 3-in., to cover the 
sides of the pile. These large pieces 
resist washing down by rain. Others 
spray the fine carbon-size coal, on 
the sloping sides, with tar or other 
inexpensive coatings. Over a year’s 
time considerable coal can be washed 
away, unless protected in some such 
manner. 

During inventory, no coal is added 
to, or taken from, the pile, so that 
no alteration in the content occurs 
during the period of measurement. If 
a change is necessary, or should it 
take more than one day to survey the 
pile, bulldozers can take coal from 
a selected corner which has either 
been measured, or will be surveyed 
the second day. This assures the 
inclusion or exclusion of this incre- 
ment, as may be required. 


Bunkers, Pits, Cars 

The coal consumed from the bunk 
ers, from the time of filling up to the 
midnight cut-off time, is recorded 
from the readings of the coal meters 
of the boilers. Then, the net coal con- 
tained in these bunkers at midnight 
ean be computed as inventory coal, 
and added to other stocks. 

This procedure has been systema- 
tized, by means of forms designed by 
the Auditing Department. It has 
become a simple matter for all opera- 
tors to record their data as a normal, 
prescribed, procedure. The forms are 
signed by the Station Managers, as 
certifications to the Auditing Depart 
ment, of official records. 

Form 1 is the full coal car record; 
it consists of four sheets. Sheet / lists 
the cars on hand on the last day of 
the month, prior to the midnight cut- 
off time. Sheet 2 lists the full cars on 


hand on the first day after the cut-off. 
Sheet 3 lists all full cars unloaded on 


the day of inventory, and Sheet 4 
lists the full cars of coal received on 
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inventory day. In this way the nef 
amount of coal on the tracks, as 
inventory at cut-off time, can be 
checked and computed. 

Form 2 lists all coal in bunkers, 
pits, and other containers, and gives 
the times of measurement. On a 
typical set of forms, the bunkers were 
filled to their 900-ton capacities at 
2:15 P.M. on the 30th, and at 3:00 
P.M. on the Ist. Coal consumed up to 
midnight was determined from the 
station boiler scale readings, and is 
listed on the lower half of the form. 
The subtracted net inventory in the 
bunkers was then posted to the 12:00 
midnight columns above. 


Checking the Coal Pile 
The methods used in surveying 
coal piles are familiar to most readers 
of PowER ENGINEERING. One or two 
parties of surveyors take measure- 


ments around the periphery of the 
piles. The number of parties used 
depends upon the size of the pile, the 
time limits, and the number of survey 
groups (and instruments) available 
at the time. Since we had four piles 
to survey by the same midnight cut- 
off, we allowed 48 hours for the 
complete job. Because of our own 
expansion program on gas and elec- 
tric transmission lines and = other 
work, our own crews were heavily 
occupied. We found it advantageous, 
particularly for auditing purposes, to 
utilize the services of an independent 
local firm of professional engineers, 
whose reliability was well established, 

They supplied complete crews as 
necessary, by being alerted several 
months in advance; this enabled 
them to allot men and equipment 
for our dated job on the days arranged. 
Our station men went over the piles 
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Fig. 2. Typical contour map of coal pile, sketch of cross-sectional cut lines, and 


sections through pile at A-A, B-B and C-C. Interval used on counter map is | -foot 
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Table |. Comparison of actual average densities with 5-year 
weighted averages. Latter figures produce more accuracy 


Table |. Comparison of actual annual average densities 
of cool with the five-year moving annual averages. Latter | 
were used in determining the weights of coal piles at four 


power stations. 


Item 


Pounds of coal per cw ft 


7 | | 
Station A Cc D | of pile, (1000 
Year Average of all samples taken at each station, as taken cu ft) 
| 195! 63.92 69.45 66.28 67.23 | | 2- Sp. Wt or density, 
1952 58.63 69.80 65.46 67.72 | (Ib per cu ft) 
1953 60.50 66.76 65.64 67.71 | | 3. Physical pile only 
1954 60.76 69.57 69.32 68.02 | | (tons) 
| | 
! 95 ) 60.85 66.29 70.88 70.02 | 4. Total physical in- 
| 1956 61.09 67.50 64.13 69.31 ventory, (tons) * 
Five year averages actually used 5. Book inventory, 
(tons) 
| 1951 five year average not used 4. Diff 5—4 
| 1952 61.74 68.74 66.15 68.04 
| 1953 60.96 68.55 65.82 67.76 a 
| 1954 60.96 69.02 66.58 67.88 6A. Per cent of 4 
1955 60.93 68.37 67.52 68.14 7. Per cent of coal 
1956 60.37 67.98 67.09 68.56 used during year 
* Coal pile of Station A not compacted 


with their chief surveyor, several 
days before the date of survey. Thus, 
we could render our greatest assist 
ance in smoothing portions of the 
piles, and in setting up schedules that 
would best conform with coal and load 
conditions. This advance inspection 
has improved the ease of operation, 
and the final accuracy of the physical 
inventory 

The surveyors produce a contour 
map of the pile at approximately 
1-ft elevations. This horizontal con 
tour map is broken into vertical ele 
vation sections, whose width varies 
with the slope and complexity of the 
shape of the pile. Where the pile is 
fat and uniform in dimensions, sec 
tions are wider. They become very 
thin where the volume changes are 
rapid. These vertical sections are laid 
out in a series of graphs carefully 
drawn to seale, and to conform to the 
original levels and undulations of 
the ground on which the coal lays 
Our oldest station has several inher 
ited pits, or depressions, under its 
coal pile, whose volumes are known; 
their coal content is added to the 
volumes measured above ground. 

These trapezoidal slices are plani 
metered and their areas computed, 
The volume of each slice becomes the 
average area of its two sides multi 
plied by its thickness. The sum of all 
the slices becomes the volume of the 
entire pile 

Surveyors similarly and 
compute the volumes of all pits, 
compartments, other ground 
containers of coal, at each station, 
from measurements taken when the 


measure 


and 


crews were at the station. Known 
bench marks, established on the first 
survey, are used throughout all read 


ings. These basic records make the 
surveys short, routine jobs, of con 
siderable accuracy. The professional 
survey firm submits its certified 
reports in terms of cu-ft volume of 
coal at each station. This certification 


. Measured volume 


takes about two weeks after the meas- 
urement dates. 

Figure 2 illustrates a sample con- 
tour plot of a coal pile, showing the 
plan view contour lines. It also shows 
the lines of elevation cuts through the 
pile, whose faces are used for cross- 
sectioning of the areas. Some repre- 
sentative faces are presented, solely 
to illustrate the graphic work and 
computations of the engineers. It 
should be noted that the elevation 
cuts are closely spaced where the 
contours change sharply. These quick 
rises require greater precision than 
where spaces are wider, and the areas 
straight-away. It is desirable to have 
clean truncated pyramids to work 
with, if possible. 


Determination of Coal Density 

While the volume measurements are 
in progress, the chemists dig down 
into the coal for samples. The vol- 
ume of the coal pile is supplied by 
the surveyors in terms of cu ft of 
coal. These must be converted into 
short tons, the standard unit of buy- 
ing, shipping and burning coal. Since 
coal is priced on a 2000-lb ton basis, 
and fiscal inventory values must 
appear in dollars, it is necessary to 
convert from cubic feet to pounds, 
to tons, to dollars. 

Determination of the density of a 
coal pile, of about 200,000 tons of 
considerable height, is a_ critical 
operation for the chemical depart- 
ment. Its accuracy can be the subject 
of much discussion among account- 
ants and auditors. The density is 
affected by many factors: weather, 
compactness, variation in coal sizes 
and sources, and by the diligence of 
the chemists in obtaining truly repre- 
sentative samples. Little question is 
raised as to the accuracy of the 
laboratory work. The method of 
sampling, and number of incre- 
ments, are vital. Even slight varia- 
tions in the findings from a one-ton 


Table |!. Table showing final inventory figures, and adjust- 
ments required. Other pertinent information is listed also 


Table Il. Final inventory figures—comparing measured quan- 
| tities with book values. 


Station 
A 8 Cc D Total 
221.6 7499 959.0 4,996.0 
60.93 68.37 67.52 68.14 
6,752 25,434 32,377 170,214 234,977 
7,656 26,849 35,382 174,892 244,699 
7,815 27,301 35,722 180,705 251,543 
-—452 -—340 5813 —6764 
—2.003 —0.92 3.23 —2.69 
0.33 0.63 0.22 0.69 0.60 


* includes bunkers, pits, cars, all coal including piles. 


sample of coal, from a pile of 200,000 
tons, are magnified greatly. 

The method of sampling coal piles 
has been constantly under scrutiny. 
Originally, a steel box was pounded 
into the coal pile for its one cu ft of 
coal to be weighed. Later methods 
have been developed for removing 
several hundred |b of coal sample, 
from holes dug 6 to 10 ft below the 
top surface of the pile. Placing a soft 
plastic sheet into the cleaned hole 
permits filling this hole with water. 
(The depressed level for the test hole 
may be accomplished with a bull- 
dozer.) After the bulldozer has cut 
down to each test level, the coal is 
shoveled out of its hole by hand, and 
the walls carefully picked and cleaned. 

The coal removed is collected on a 
flat wood platform, lying on the 
surface of the coal. This board has a 
hole that conforms to the hand-dug, 
or augur-bored, hole in the coal. 
When the plastic ‘“‘sock,”’ or sheet, 
is inserted in the hole, it is filled to 
the surface level of the original coal 
with a weighed amount of water. The 
temperature of the water is taken 
into account, for the purpose of using 
the precise density of the water as 
the base of calculations. 

The specific weight of the coal, in 
lb per cu ft, is then calculated as 
follows: 

Weight of coal removed 
Weight of water to fill 


Sp. Wt. of coal 

(ib per cu ft) 
density of water (corrected to 
(ib per cu ft) 


temperature). 


Since the rolume of water is identi- 
cal with the volume of coal, the vol- 
ume of coal removed is unimportant. 
The sample should be large enough 
to give reasonable accuracy. 

It is important to get enough sam- 
ples distributed throughout the pile, 
to be thoroughly representative of it. 
Fifteen samples are taken, on a sta- 
tion pile of about 200,000 tons. 
Another station had a coal pile that 
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was’not completely compacted. Nine 
samples were taken on the slopes and 
other points, as well as on the top 
of this pile. 

Variations require thorough aver- 
aging among lots of increments. In 
fact, for almost the past 10 years a 
moving 5-year average has been 
used; adding the latest, and dropping 
the fifth year back every year. Using 
the five-year average multiplies the 
number of increments five-fold. This 
can be done because best stockpiling 
practice favors retaining the original 
coal intact without any turnover, 
especially when compacted. This 
keeps the oxygen infiltration at a 
minimum, and reduces continued 
weathering and fire hazards. Since 
about 90 per cent of the pile remains 
fixed year after year, the number of 
increments is greater, and the final 
specific weight will be more repre- 
sentative. Results have so indicated. 
Table 1 shows a group of five-year 
averages used each year for the past 
6 years. 

The weight of the coal pile then 
becomes the product of the surveyed 
volumes (in cu ft), and the specific 
weight in terms of lb per cu ft. Table 
2 summarizes these computations for 


YOU CAN perform a great variety 
of services with steam jet syphon 
units, and often with considerable 
savings over other methods. Imagina- 
tive power engineers at Gillette 
Safety Razor, Boston, effectively 
illustrate this by using such a unit 
for the annual removal of water and 
sludge from a penstock, and for the 
clearing of snow from the company 
parking lot. 

Prior to the use of this system, ac- 
cumulated silt was removed from the 
penstock by contractors every two or 
three years. Although annual re- 
moval was considered desirable, the 
cost of the job made this prohibitive. 


piscn | 
FOR 
PENSTOCK. 
CLEANING 
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Fig. 1. Diagram showing dual purpose steam jet syphon 


Line 3 gives the final 
weight of the pile of coal. 


4 stations. 


However, to these pile weights 
must be added the coal in the bunk- 
ers, cars, trucks, pits and other com- 
partments, and recorded on Form 2, 
listed in line 4. This gives the total 
physical inventory, of all coal on the 
premises, as of midnight of the 30th. 
The book inventory, line 5, gives the 
same figures, derived from the daily 
records. The differences, in tons, and 
percentage of the book inventory 
(line 6), are well within normal tol- 
erance of power stations. 

The gross tonnage of coal burned 
during the year is greatly in excess of 
storage, so the inventory discrep- 
ancy (in terms of the coal that 
moved through the yards), drops to 
fractions of a per cent. The normal 
stockpiles of utility plants run some- 
what in excess of 100 days, so this 
percentage would be about 100,365 
of the percentage of line 6. 

Mention might be made of the use 
of moisture determinations shown in 
the tabulations of the station stock- 
pile sampling. While our chemical 
department made the analyses of 
moisture for all samples, no correc- 
tions were made. Using the dry sea- 


Use a Steam Jet Syphon for Versatility, Economy 


Now the cost of annual removal, 
including steam and labor, is around 
$120, a fraction of the contract price. 
The cost of the entire installation 
was about $500. 

Snow handling costs are now about 
10 per cent of what they were when 
snow handling equipment was used, 
and the job is done faster and more 
efficiently. 

As shown in Fig. 1, the syphon is 
permanently located in a horizontal 
position close to the bottom of the 
penstock, with the appropriate pip- 
ing and valves as indicated. When 
the penstock is cleaned, the dis- 
charge-to-bay line is opened, and the 


Fig. 2. Snow removal costs 1/10 of con 


son of the year, when sudden heavy 
rains seldom occur, and five-year 
averages, the use of moisture correc- 
tions would add nothing but compli- 
cations and doubts. Samples taken 
at depths of 6 to 10 ft, especially with 
compacted fine coal, are little affected 
by scattered rains, as the tabulation 
indicates. Where larger sizes of coal 
are stored, without heavy compact- 
ing, heavy rains could inject some 
errors in the application of the den- 
sity calculations to the full pile. 

For such cases, adjustment can be 
made that will bring the final physi- 
cal inventory in truer relation to the 
scale weights of the coal as received. 
While coal might have been exposed 
to adverse weather in transit from 
the mines, there is more danger of 
moisture pickup in the storage piles 
than on the trip. This is a controver- 
sial point. 

The moisture in samples taken at 
four stations were plotted against 
weighed densities, to see if any rela- 
tionship could be established between 
them, that would justify a correction 
for moisture. 

It is not believed that adjustments 
for moisture in coal piles will be help- 
ful. THE END 


steam, issuing through the syphon 
nozzle, entrains silt and water from 
the penstock and discharges against 
a head into the bay nearby. When 
snow is to be removed, as much as 
500 ft of 3-in. fire hose with a fire 
nozzle is attached to the by-pass dis- 
charge line. Using steam at 175 psig 
and entrained salt water from the 
penstock, hot water is discharged 
which melts the snow and washes it 
into the catch basins. 

The syphon is a 


versatile tool 


which, when used with imagination 
and ingenuity, can perform well any 
number of unusual functions in ad- 
dition to its normal uses. 


und Koer 


ventional methods 
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Versatile Cable Trough 


This Picture Series Shows 


‘INCE CABLE TROUGH, or open wire raceway, has been so universally 
») accepted, we feel that power engineers might enjoy a pictorial review 
of its many general applications. The series of photos on these two pages 
show on-the-job installations in two power stations; one is the Ashtabula 


plant of The Cleveland Electric Illuminating Co; the other is Toledo Edison's 
Only a few years ago, practically all power wiring was either wire in conduit, 
or busway of some type. Then, as cable trough became better known to indus- 
field. Practically every power installation is a candidate for at least some 
cable trough, even though some of the wiring must be put in conduit or race- 
power engineers discovered so many unusual installations that manufacturers 
Fig. |. Neat, orderly appearance of were kept busy developing new accessories with which to meet the engineers’ 
Note lights suspended from cable trough evidenced by these photographs. 
Material Has Wide Application 
' \ in fact some of its greatest application is in the com- 
ee munications field. Electronics laboratories, broadcasting 
tions for the product. In any wiring installation where 
frequent changes in circuitry is expected, cable trough 
replacing wires and cables. 

Electronics manufacturers’ shops requiring test and 
the ideal raceway for distribution of cables. Drop-out 
bushings can be installed at each bench, so cables can 

Installations of pneumatic instrumentation, involving 
many lines of copper tubing, can be facilitated with the 
grouping the lines of tubing, rather than individually 
attaching them to a surface. 
tion of the cables from dirt, mechanical injury, and 
corrosive elements is required. However, the expanded, 

cable trough. Note horizontal and vertical tap-off on wall. of course, the cheaper installation. Insofar as future 
Pull-boxes and conduit pull fittings are eliminated, and expansion is concerned, cable trough can be expanded 


Bay Shore Station. 
try, its lower cost and versatility caused its wide acceptance in the power 
way, for mechanical or other reasons. As the trough came into wider usage, 
cable trough facilitates housekeeping. demands. To date, the trough makers have done an extremely good job, as 
Cable trough usage is not limited to heavy cable use; 
ia ‘ < stations, and telephone installations are ideal applica- 
is highly desirable, due to the ease of removing and 
signal circuits at each work bench, will find cable trough 
be fed down to the work position. 
use of cable trough; much time and labor is saved by : 
Solid trough system is used where a complete protec- 
Fig. 2. Dramatic comparison between maze of conduits and or punched, metal trough is most generally used, and is, 
cable removal or replacement is easy in cable trough at a minimum of cost. 


Fig. 4. Solid trough and covers here distributed 480 volt 
feeders from switchgear. As in the open-type, a complete 
line of ells, tees, reducers, drop-outs, and other adapters 
are furnished by the manufacturers, to complete the job 


Fig. 3. Here as many as 39 cables are supported vertically by 
eye bolts, which attach to cable grips. Two lengths of cable 
trough are bolted back-to-back, to accommodate the cable 
bulk; cables then distributed horizontally to the terminals 
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Has Many Applications 


How Engineers Are Using It 


Modern construction presents many problems for the design engineer, 
in that the number and complexity of mechanical services has increased over 
the years. It is not uncommon to see air ducts, sprinklers, unit heaters, cooling 
units, piping, water and drain lines, and other facilities —— all from a common 
ceiling. The job of designing all these is a complicated one; the codrdination 
of the various utilities is even a more difficult task. Many a project has been 
delayed, or even stopped, simply because there was a conflict between two 
building trades, both of which tried to take priority on a given hanger area. 
Because of its limitations, sheet metal ductwork necessarily takes precedence 
over more flexible facilities. Sprinkler systems run a close second, or even 
first, in many cases. Therefore, the more flexibility an electrical system has, 
the easier it is to work out a satisfactory solution to conflicts. For example, 
if a number of cables must be run on a ceiling where air ducts cross the path, 
‘able trough can be installed up to the edge of the duct; then, the cables can 
drop down, and under the duct, and be continued on the other side. A short 
piece of trough can be hung under the duct if desired for appearance. 


Fig. 8. Self-supporting riser, of two 
troughs mounted back-to-back, is offset 
in two planes, by using 30 deg fittings 


Electric and Economic Advantages 


Current-carrying ratings of cables in open cable trough 
are considerably higher than cables in conduit, due to the 
dissipation of heat. Cost of pulling cables is reduced, 
because practically no friction resistance is encountered 
when laying the cables into the troughs; also, the meas- 
urement of cable lengths is greatly simplified. 

Cable trough can be run indoors or outside, if it is 
protected against rusting, and the cables are of a weather- 
proof type. Proper application of open or closed trough, 
and correct selection of eable, will give code compliance 
on any commonly used operating voltage. 

A comparison of cost between a complicated cable 
run-in conduits and in cable trough quickly shows the 
economic advantage of the latter. The greatest savings 
will prevail in those cases where a large number of con- 
duits is indicated, of course. Further, where space is 
critical, and a large number of cables are being installed, 
it is often impractical — or impossible — to work in the 
required conduits. Or, if the conduits can be squeezed 
into the allotted space, the labor cost of installation is 
exorbitant. This is the case where cable trough shows the 
greatest savings; further, the time of inshaliotion is cut Fig. 7. Another view of the installation shown in Fig. 3. This 
approximately two-thirds. Photographs on these two pages shows the back-to-back trough in the vertical run; also the 

simplicity of terminating a vertical run of cables, then 


were furnished by T. J. Cope, Inc., Philadelphia, manu- 
facturer of trough and fittings. distributing them horizontally to their terminal locations 


Fig. 6. Here is a good example of a control cable installa- 
tion. Cable trough receives cables from banks of conduit on 
wall in background. Note horizontal tap-offs for future 
runs of cable trough, on lower run of trough, for end of room 


Fig. 5. Close-up of cable trough installation, showing change 
of plane and direction. Note that dozens of cable are 
laying in each trough, without being laced or mechanically 
held into any particular arrangement or sequence of wiring 
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Fig. |. A general view of 
Blandin Paper Co mill, 
on the Mississippi River 
at Grand Rapids, Minn 


Fig. 2. New 175,000 Ib- 
per-hr spreader-stoker- 
fired boiler and its con 
trols in Blandin plant 


New Boiler Gives Blandin Paper 


Operating Flexibility 


Former power plant, without spare capacity, just barely managed to 
carry Blandin Paper Co load. By adding new boiler, they cut fuel 
costs, provided new freedom in operation, maintenance, production 


INTIL 1945, Blandin Paper Co, 
Grand Rapids, Minnesota, man 
ufactured newsprint. But at that 
time it converted its processes to pro 
duce magazine paper, which has since 
been used by the publishers of several 
of the country’s leading general cir 
culation magazines. 

In order to produce this magazine 
paper, the paper machines were mod 
ernized and speeded up, modern 
ground wood equipment was installed 
and the entire paper plant brought up 
to date. 

For various reasons, no additional 
capacity was added in the power 
plant. Power equipment consisted of 
steam turbine generators and pul- 
verized-coal-fired boilers, together 
with two hydroelectric plants. As 
paper production increased, the power 
equipment was pushed to its limit. 
There was no spare capacity. 

The boilers were pushed so hard 
that the plant had to burn premium 
coals in order to carry the load. Fur- 
thermore, it was very difficult to 
maintain the equipment, for that 
maintenance had to be scheduled for 


periods when paper production equip- 
ment could be shut down. 

However, the power plant has been 
enlarged since 1951, until it appears 
as shown in the attached illustrations. 
Addition of the new boiler late in 
1954 has produced a most welcome 
and satisfactory change in the opera- 
tion of the entire paper mill. 


Flexibility Increased 

The boiler, shown in Figs. 2 and 5, 
is of conventional design but the 
added capacity has permitted taking 
the older units down for much needed 
work. The new fuel burning equip- 
ment can burn a wide variety of 
reasonable-cost coals, while the price 
of the premium coals previously 
required has spiraled upward. 

Now the entire power plant main- 
tenance program can be scheduled. 
Yearly shutdowns for maintenance 
are scheduled for various equipment 
at planned intervals. The paper mill 
runs seven days a week but is shut 
down for one Saturday and Sunday 
every month. 

Regular power plant maintenance 


is done by the boiler and turbine room 
staff. On any big maintenance job, 
the general maintenance staff of the 
mill can supply certified welders, 
machinists, millwrights, and all nec- 
essary tradesmen and skilled mechan- 
ics. Figure 7 shows the maintenance 
order form used, made in triplicate. 

In short, installation of the new 
boiler has given the paper mill the 
necessary freedom for economical 
power supply. 


Boiler Installation 

The boiler of Fig. 5 was installed 
in the space made available by re- 
moval of an old boiler plus some 
space gained by extending the boiler 
room 16 ft in length. In doing this, 
an interesting construction detail 
arose. It was found that the bottom 
of the existing coal bunkers came be- 
low the hoppers of the new stoker 
hoppers. So screw conveyors were 
installed slanting upward from the 
bunker bottoms and feeding coal 
scales discharging to stoker 
hoppers. 

Present arrangement of the power 
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plant, with the flows of steam and 
water to process, is shown in Fig. 3. 

There are now three boilers: No. 1, 
a Foster Wheeler boiler, designed for 
65,000 lb of steam per hour at 450 
psi, 650 F; No. 2, a B&W integral 
furnace boiler designed for 100,000 |b 
per hr at 450 psi, 680 F; and No. 3, 
the new boiler, designed for a maxi- 
mum capacity of 195,000 lb per hr, 
850 psi, 800 F, but operated at pres- 
ent at 175,000 Ib per hr, 450 psi, 
700 F. 

These boilers furnish steam for the 
three Allis-Chalmers turbine genera- 
tors shown in Fig. 3, one of 1875 kva 
and two of 5000 kva each, all gen- 
erating at 2400 v. The connections of 
the extraction steam pressure systems 
are shown in Fig. 3. 

Future operating conditions for the 
new boiler will be realized with the 
installation of a 10,000-kw double- 
extraction turbine generator at some 
indefinite future time. 

One stage of feedwater heating is 
now employed with a second stage to 
be added when the future conditions 
are to be met. Some changes in the 
superheater surface will be required 
when the higher pressure and tem- 
perature are used. 

The stoker of the new boiler is a 
Detroit Rotograte spreader stoker 21 
ft 1!4 in. wide by 17 ft 8 in. long. Fly 
ash from the boiler hoppers and econ- 
omizer is returned to the furnace. Fly 
ash at the dust collector ahead of the 
ID fan is rejected. 


Boiler Auxiliaries 
Buffalo forced and induced draft 
fans are installed on the new boiler. 
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Fig. 5. (Right) A 
cross-section view 
of new No. 3 boiler 


with its equipment ww 
| 
an 
| 
| 
The ID fan is driven through an 


Electric Machinery magnetic varia- 
ble-speed coupling by a Westinghouse 
350-hp motor. The F'D fan, driven by 
a Westinghouse 150-hp motor, has 
inlet vane control. Bailey combustion 
control and three-element feedwater 
control are installed. Pressure piping 


Fig. 3. (Left) Flow diagram of complete 
steam power plant of Blandin Paper Co; 
3 steam generators and turbines supply 
power and extraction steam to the mill 


Fig. 4. (Below) An over-all view of the 
turbine room at the Blandin Paper Co's 
mill, showing two cf the three Allis- 
Chalmers steam turbine-generator units 
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is by Power Service Corp, with 85 per 
cent magnesia piping insulation by 
Smith-Sharpe. The unit is equipped 
with Foster safety valves, Edward 
stop valves and blow-off valves, and 
other valves by Lunkenheimer. Dust 
collector is by Western Precipitation 
Corp, stack and breeching by Moore- 
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Fig. 6. In 
plant on 
two generating units deliver 2750 kva 


hydroelectric 


River these 


head 
scales by 


Machinery & Boiler Co, coal 
Richardson. Griscom-Rus 
sell supplied the stage heater. 

Engineering for the new boiler was 
done by Helmick and Lutz, engineers. 
construction, foundations, 
building changes and the like were by 
Blandin’s own construction crew. 
Boiler erection was by The Babcock 
& Wilcox Co, pressure piping erection 
by Power Service Corp, and insula 
tion work by Smith-Sharpe Co. 


General 


Hydroelectric Power 
In addition to the steam and power 
supply from the above power plant, 
the company obtains electricity from 
two hy installations. One 


droelectric 


GENERAL TREND for answer 
ing power requirements in the pe 
troleum refining industry is toward 
the use of an Increasing | roportion of 
electric motors as compared to steam 
turbines. So the AIEEE Con 
ference of the Petroleum Industry 
was told by two speakers 


recent 


Lee B. Eddy, of the Universal Oil 
Products Co pointed out that the 
power requirements of oil refining 


ses have increased significantly 
years. He said that the elec 


proces 


in recent 


tric motor and steam turbine, which 
closely compete with each other for 
the task of driving pumps, compres 


ors, and other rotating machines in 
the world’s refineries, are the two 
most popular types of drives. 

In many applications, he said, the 
output characteristics of these drivers 
suited to the 
selection 


are equally connected 
machine and 
problem of economics and reliability 
He the following general 


conclusions 


becomes a 


reached 


1. In locations where the electric 
power supply is subject to frequent 


of these is right in the Blandin plant 
itself, which stands on the bank of 
the Mississippi River. Here, as shown 
in Fig. 6, is an installation of two 
units. One of these is an Allis- 
Chalmers 1875-kva fixed-blade pro- 
peller type unit, operating at 150 
rpm at 20 ft head and generating at 
2400 v. A feature of this unit is that 
it has inside gate rigging, designed 
for ordinary open flume setting. This 
required special provision for lubrica- 
tion of main bearings by water, sup- 
plemented by grease or emulsifying 
oil. The other unit in this plant is an 
875-kva Leffel turbine. Both gen- 
erators on the hydro units are by 
Klectric Machinery, 

Blandin’s second hydroelectric 
plant is on the Prairie River, about 
six miles away. It contains one 450- 
kva and one 675-kva_ generating 
unit. 

Finally, the Blandin electrical sys- 
tem has a 3750-kva tie with Minne- 
sota Power & Light Co. 

Thus the total capacity of the 
Blandin power system is 15,750 kva 
of self-generated electric power; 3750 
kva purchased when required; and 
345,000 |b per hr of steam. 

Blandin Paper Co’s entire mechan- 
ical system, including the power sys- 
tem, is under the direction of George 
W. Goelz, chief engineer, also a vice- 
president of the company. E. C. El- 
lingson is chief power plant engineer. 
In close cooperation with the con- 
sulting engineers and the equipment 


and lengthy outages, electric motors 
should not be used on any critical 
drives except where spared by an 
adequately supplied steam turbine or 
other prime mover. 

2. Where electric power supply is 
dependable and of reasonable cost: 


a. Sufficient non-condensing tur- 
bines (preferably of the larger hp 
ratings) should be installed to provide 
all the low-pressure steam require- 
ments. These should include the 
drivers for any service requiring a 
variable-speed input, or where a mo- 
mentary driver failure would result 
in an extended plant shutdown for 
maintenance or clean-out. 


b. All other small drivers should be 
electric motors. 


c. Large drivers, which may be 
either motors or condensing turbines, 
should be selected on the basis of a 
detailed economic study considering 
first cost, operating cost, and payout 
time. 


Electric Motors Gradually Supplanting 
Steam in Petroleum Refineries 


BLAMDIN PAPER COMPANY 


Fig. 7. This maintenance order form, 
filled out in triplicate, is used by 
Blandin engineering, maintenance crew 


manufacturers, they carried out the 
installation of the new boiler to the 
satisfactory conclusion related above. 

As stated at the beginning, the 
new boiler cuts fuel costs and pro- 
vides new freedom for the power 
plant with improvement in paper 
production. THE END 


Another paper at the conference re- 
ported that economic circumstances 
have dictated a swing back to in- 
creased use of public utility electric 
power in current expansion of the 
huge Richmond, Calif., refinery of 
the Standard Oil Co of California. 
J. M. Lindquist, company engineer, 
and John F. Peterson of Bechtel 
Corp, in a technical paper, Develop- 
ment of a 75-mva Refinery Power 
System Involving Local Generation 
and Utility Supply, said: 

“The electrical system represents 
an evolution from a 110-v lighting 
load in 1900 to the supply of 4000-hp 
12-kv motors in 1957. The system 
components result from an initial 34 
years of growth to about 10,000 kva 
based on utility power, of a swing 
toward complete generation in 1936, 
incremental generation in 1948, and 
now a swing back toward utility 
power as dictated by economic cir- 
cumstances.” 

Very heavy expansion of the re- 
finery plant is planned, with the 1956 
load of 49 mva growing to almost 80 
mva within the next four years. 
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By EDWARD J. MILLER” 


wr ANY FUEL can be de- 
livered for approximately half 
the cost per million Btu of No. 6 fuel 
oil, it is worth consideration, even if 
it does require some adjustments and 
extra handling in unloading, storage 
and burning procedures. It has 
proved practical and economical this 
summer to burn some 50 carloads of 
an interesting substance known as 
Fuel Oil Sludge and Tar Compound. 

Original material was a _ tar-like 
waste from a petro-chemical pliant, 
but when a major oil company ac- 
quired the property several years 
ago, a large amount of tank sludge 
was dumped on top of it. The result- 
ing mixture has these typical speci- 
fications: 


Ash Content 2.74 per cent by weight 


Specific Gravity 1.0661 
Weight per gol. €.8788 Ib 
Degrees AP! 1.2 
Btu per Ib 9737 
Btu per gal 86,450 
Sulfur 2.97 per cent by weight 
Water by distillation 26.3 % 
Sediment by 
extraction 13.3 


This is the latest in a long series of 
waste products which we have burned 
in the four boilers of our Calumet 
City plant, producing steam for proc- 
ess and a small amount of electric 
generation. It has a rather unusual 


= 


United Saves by Burning Marginal Fuels 


By burning a mixture of coal-tar waste and fuel-oil tank sludge, 
United Chemical and Organic Products Corp boiler plant realizes 
considerable savings at minimum of additional expense and trouble 


source, being waste material which 
accumulated over a number of years 
in a large hole on Chicago’s south- 
west side. 

This area, called Lake Trinidad 
by its owners, covers approximately 
one acre, and varies from 7 to 18 ft 
in depth. Since the material is in 
solid form at normal temperatures, a 
special device had to be developed to 
““mine”’ it. This consists of two par- 
allel horizontal drums which float on 
the surface, supporting between them 
a vertical drum which penetrates the 
sludge about eight ft. (For the sake 
of clarity, the material will be re- 
ferred to as ‘“‘sludge”’ in the balance 
of this article, which it is called, 
among other things, by the people 
who handle it.) 

Vertical drum is well-slotted on the 
sides with holes ') in. by 1 in. A 
steam line spirals around the inside 
from top to bottom. As heat from 
the steam penetrates the compound 
around the cylinder, it melts and 
flows through the slots into the ves- 
sel, from where it is pumped into 
tank cars. 

For practical reasons, this opera- 
tion is seasonal, this year starting in 
early May, and expected to termi- 
nate in November. 

When the tank car arrives at its 
destination, about 24 hours are re- 
quired to thaw it sufficiently to begin 
pumping. Steam is used for this pur- 
pose, the cars being equipped with 
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Fig. 1. Flow diagram for dual-fuel system at United Chemical boiler plant. Note 
flexibility which is designed into system, also constant circulation arrangement 


the necessary coils. Six to eight hours 
are required to unload the car. This 
compares to two to three hours for 
the unloading of No. 6 fuel oil. 

A flow diagram of the basic fuel 
system of the plant is shown in 
Fig. 1. In normal operation, sludge 
is pumped from the tank car directly 
into the 20,000-gal. blending tank, 
where it is mixed half-and-half with 
No. 6 fuel oil, and kept heated to a 
temperature of just under 220 F, 
Note that suction may also be taken 
from an unloading station for tank 
trucks. 

From the blending tank the fuel is 
pumped through jacketed lines to the 
burners, where it is burned at 220 F, 
which has been found to give best 
results. A peculiarity of the fuel is 
that at elevated temperatures it 
separates, precipitating a sediment 
which contains a very high perecent- 
age of carbon. Care is taken to avoid 
this eventuality by maintaining a 
rather rigid maximum temperature 
of 220 F. 

Greatest possible blending without 
elaborate equipment is attained in 
the blending tank by a system of 
constant circulation with suction 
taken from the bottom of the tank. 
Reintroduction is then made through 
a diagonal pipe near the bottom, 
which keeps the fluid in circular mo- 
tion throughout the entire tank. This 
is in addition to the natural flow of 


the hot materials rising from the 
heating coils. 

Similar system is used with the 
10,000-gal. outside storage tank, 


where No. 6 fuel oil is kept at 125 F. 
It is to this tank that the fuel oil is 
pumped directly from the tank ear, 
and stored for use in the blending 
tank. 

The present system of operation is 
the result of a considerable period of 
experimentation and trial and error, 
Following the expiration of a source 
of petroleum pitch | which we had 
burned successfully for several years, 
we investigated a number of sub 
stances which offered various induce- 
ments, and elected to give this ma- 
terial a serious trial. It was initially 
felt that it would be necessary to 
blend the sludge with a plasticizer, 
and this was done by the supplier. 

In 1955, nearly 250,000 gal. of 
sludge were burned, and in 1956, 
this figure went up to $26,000, 82,000 
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gal. of plasticizer were mixed during 
these periods, From the original mix- 
ture of one-to-one, the amount of 
plasticizer was gradually cut down 
until it was found that as little as 
one part plasticizer to nine of sludge 
could be used, and at this ratio, the 
season of 1956 was finished without 
incident. 

During the winter of 1956 57, 
No. 6 fuel oil was burned, and in the 
spring it was decided to try mixing 
the sludge with this, making a con 
tinuous operation with as little effort 
to change over as possible. This was 
done, and was found to be successful. 

With the fifty-fifty mixture, fuel 
costs per 1000 lb of steam decreased 
more than ten per cent from the cost 
for straight No. 6. It is felt that this 
decrease justifies the expenditure of 
considerable effort on our part to 
burn this waste material. 

Operating experience has shown 
that tubes may be kept clean with 
the usual number of soot-blowing 
operations, one per shift. The refrac 
tory material of the furnace becomes 


coated with a high-gloss, ceramic 


Fig. 4. This can happen, too. Sediment 
draining from tank. Note jacketed pipe 


Fig. 3. Dual-fuel piping arrangement at burners. Sludge rises 
from floor, oil comes from preheaters above. Note check 


like glaze. No attempt is made to 
remove this, for as the thickness be- 
comes excessive, it melts and runs 
down. This is not expected to be a 
source of any trouble whatsoever. 

During the periodic overhauls of 
the boilers, it is necessary to remove 
from the bottom of the furnaces 
monolithie glazed clinkers. This is 
done with jack-hammers. The small 
amount of extra labor required here 
has not proved to be a problem, nor 
has it necessitated more frequent 
outages than those usually scheduled 
for internal inspections, which is 
every three months. 

Every effort has been made to 
keep this a very versatile plant, cap- 
able of coping with most eventual- 
ities without interruption of service. 
Note the flexibility provided in the 
principal routes of flow in the flow 
diagram. While details such as valves, 
check valves, etc. are not shown, it 
is apparent, for instance, that the 
circulating pump on the outside tank 
can actually be used to pump fuel 
oil directly to any of the four boilers. 

On the average the boilers furnish 
50,000 lb of steam per hour at 165 
psig, seven days a week, 24 hours a 
day. One of them is a 520-hp cross- 
drum Springfield, one is a 500-hp 
Union Iron Works water-tube, the 
third is a B&W 608-hp integral-fur- 
nace type, and the fourth is a B&W 
520-hp water-tube boiler. All are 
equipped with Indiana rotary cup oil 
burners, and as evident from the flow 
diagram all burn oil or the sludge-oil 
combination. 

Heated fuel oil, ready to burn, is 
constantly circulated through the line 
to the boilers, so that the fuel burned 
may be changed at a momerits notice. 

The lines from the blending tank 
to the burners, and the recirculating 
lines, are all jacketed with low-pres- 
sure steam, which both prevents solid- 
ifying in the event the flow is stopped, 
and keeps the fuel at the proper tem- 
perature for burning. The steam 
jacket is insulated, of course. These 
lines are under the boiler room floor. 

Because there is a percentage of 
solid impurities in the fuel, the fire 


Fig. 2. This is constant-circulation pump under outside fuel 
oil storage tank. Can be used to pump directly to the boilers 


appears somewhat sparky. Combus- 
tion is good, however, and the flue 
gas temperature is not excessive. The 
fluffy deposit on the tubes is easily 
removed by regular soot blowing, as 
described above. In order to keep this 
deposit fluffy, an additive known as 
KOR is used, introduced into the 
suction of the circulating pump in the 
proportion of one qt per 1000 gal. 

There is a slow accumulation of 
waste material on the burner tip. 
When this is periodically removed by 
the firemen, using a hooked steel rod, 
and without interrupting the burn- 
ing, no difficulty is encountered. 
There may be some decrease in noz- 
zle life, however, due to the impur- 
ities present in the fuel. 

We are indemnified by agreement 
with the supplier against any loss suf- 
fered by clogging of the system by 
the sludge. When this has happened, 
it has been traceable to improper 
operating conditions, as a rule, and 
we feel that this situation can be 
avoided. The indemnity furnished 
includes any fuel lost, and the fur- 
nishing of plasticizer to liquidate the 
sludge at the price of No. 6 fuel oil. 
Since this product is eventually 
burned, and has a very high heat con- 
tent, this protection is adequate. 

It is interesting to note that the 
supplier of this material made con- 
siderable effort to burn it in his own 
boilers, but was not successful in 
arriving at a practical system. No 
doubt had our plant not had the ex- 
perience of burning a wide variety of 
marginal fuels over a number of 
years, we would have met similar dis- 
couragement. Such things as jacketed 
piping, proper additives and mix- 
tures, and circulation in the blending 
tanks are tricks of the trade which 
we have accumulated over a consid- 
erable span of time. 

Our present source of sludge is not 
unlimited, but we are told by our sup- 
plier that this and similar materials 
are available in a number of locations 
within economical shipping distance 
of our plant. So it is likely that we 
shall continue to burn such fuels for 
some time to come. THE END 


| 
| og 
87 POWER ENGINEERING 


QUESTION FROM READER A. L. 


WHEN our steam power plant was revamped and modernized |5 
years ago, a deaerating heater operating at 95 psia constant pres- 
sure was added to the installation. It was impossible to locate it at 
an elevation sufficient to provide the required "NPSH to the boiler 
feed pumps, and a line was provided to inject some 227 F water into 


the suction line of the pumps. 


Just how did this injection overcome the lack of sufficient NPSH? 
Does such an injection have any harmful effects? 
How can we determine the minimum amount of injection required? 


This article gives the answers to these questions and shows how to 
calculate the NPSH and the effect of injecting water at various tem- 


peratures into the pump suction. 


REQUIRED NPSH or net 
positive suction head is the energy 
in feet of the liquid pumped which 
must be made available over and 
above the vapor pressure of the 
pumped liquid in order to avoid 
flashing and cavitation in the cen- 
trifugal pump impeller. 

On the other hand, the available 
NPSH of a system is the difference 
between the suction pressure and the 
vapor pressure, and can be expressed 
as: 


Available 
NPSH = (P, P.) X 2.31 Lis — hi) 
Spec. Gravity 
where: 
P, = Pressure in the suction vessel. 
P. = Vapor pressure at pumping temperature. 


S = Static elevation from suction vessel liquid 
level to pump centerline. 
h, = Friction losses in the suction piping. 


FROM THE TEMPEP ATURE DEPRESSION 


EFFECTIVE SURPLUS NPSH IN FT DERIVED 


220. 240 260 280 300 
FEEDWATER TEMPERATURE IN DEGREES F 
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Fig. 2. This chart and Fig. 3 show the effect of colder water 
injection on available net positive suction head (NPSH). Here 
is effect of sub-cocling at various initial feedwater temp 


How Do You Get Correct NPSH on a Pump? 


Then, if H, is the required NPSH 
for the boiler feed pump, proper 
operation will only be assured if: 
(P; — P.) 2.31 
Spec.Gravity 


+ (S — hy) is greater 
than or equal to H, 


Inasmuch as in a direct contact 
deaerating heater, the pressure P 
is substantially equivalent to the 
vapor pressure P,, the only available 
NPSH is represented by the differ- 
ence between the static head S and 
the friction losses h;, as illustrated in 
Fig. 1. It is obvious that in many 
cases, physical limitations will reduce 
the value of S to a nominal amount, 
possibly insufficient to provide suffi- 
cient NPSH. 

One of the solutions employed in 
some cases to overcome this difficulty 
is to inject colder water into the 
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Fig. 1. Available NPSH when pump 
takes suction from deaerating heater 


By IGOR J. KARASSIK” 


sump suction. This has for effect the 
owering of the vapor pressure and, 
therefore, an artificial increase in the 
available NPSH. The method is 
referred to as “‘sub-cooling.”’ 

The two charts illustrate the effect 
of colder water injection upon the 
available NPSH. The first, Fig. 2, 
illustrates the effect of sub-cooling 
(or temperature drepression) upon 
the available NPSH at various initial 
feedwater temperatures, The second, 
Fig. 3, shows the temperature de- 
pression resulting from cold water 
injection, plotted against the differ- 
ence in temperature between the 
feedwater and the injection stream 
and given for varying ratios of injec- 
tion flows. 

For instance, if it were desired to 
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Fig. 3. This chart shows temperature depression from cold 
water injection, plotted against the difference in tempera- 
ture between feedwater and injection stream, various ratios 
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provide 20 ft additional NPSH to the 
pump in question which handles 325 
F feedwater, the required tempera- 
ture depression is 6 F. The injection 
water temperature is 227 F, giving 
us a 9% F difference between feed 
water and injection water tempera 
tures. From Fig. 3 we can see that the 
injection flow must be 6.2 per cent 
of the total feedwater flow. 

The colder injection flow must ob- 
viously be taken from the upstream 
side of the feedwater cycle, ahead of 
the deaerating heater. To introduce 
non-deaerated condensate into the 
boiler feed pump suction is not recom 
mended, especially in the case of high 
pressure boilers where the possible 
effects of oxygen contamination may 
be quite severe, On the other hand, it 
may be that the deaeration provided 
in the condenser hot well is reason 


ADJUSTING the temperature of 
part of the exhaust from a topping 
turbine to design conditions for a 
low-pressure unit is the job given to 
the first of a new type of desuper 
heater developed by Copes-Vulean. 
The desuperheater is used in conjunc 
tion with a Type CV-D_ pressure 
reducing valve to supply steam to a 
12,500-kw turbine generator in the 
Front Street Station, Erie, Penna., 
of Pennsylvania Electric Co, 

Maximum specified operating con 
ditions at the pressure reducing valve 
are 275 psig and 700 FTT. With inlet 
pressure varying between 200 and 
275 psig, normal pressure leaving the 
valve was to be maintained at 190 
psig with regulation, fully closed to 
wide open, not to exceed 5 per cent. 


Fig. |. Variable-orifice desuperheater 
installed on steam header supplying 
12,500-kw turbine generator at Erie 
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Fig. 4. Sub-cooling system which uses 
plant's condensate as cooling medium 


ably good, in which case the introduc- 
tion of a little over 6 per cent water 
which has bypassed the deaerating 
heater may not have serious results. 
The above installation has operated 
in this manner for 15 years. 

Of course, if it were desired to 
eliminate entirely any possible oxy- 
gen contamination, it would be pos- 
sible to install a heat exchanger in the 
suction piping, so as to sub-cool the 
feedwater without introducing any 
contamination therein. To the de- 
sired added available NPSH should 
be added the friction loss through the 
heat exchanger and the amount of 
sub-cooling necessary, from Fig. 2. 

In order to avoid wasting the heat 
by the sub-cooling process, the cool- 
ing medium employed can be the con- 
densate itself, on the way to the de- 
aerating heater, Fig. 4. THE END 


Front Street Uses New Desuperheater 
In Turbine Bypass 


At this pressure reduction, the valve 
was to pass a maximum flow of 
165,000 Ib per hr at inlet conditions 
of 250 psig and 675 FTT, and a flow 
of 125,000 |b per hr at inlet condi- 
tions of 200 psig and 650 FTT. 

The desuperheater was specified to 
handle a steam temperature range of 
510 to 700 FETT, and to maintain a 
discharge temperature of 510 FTT 
with a maximum variation of +5 F 
throughout a range of steam flow 
from 5,000 to 165,000 Ib per hr. It 
was later found desirable to hold the 
discharge temperature at 490 FTT, 
other conditions remaining the same. 

During actual operation over a 
period of 15 months, the pressure 
conditions have been met consist- 
ently, and the desuperheater has 


Fig. 2. Phantom view of new variable 
orifice desuperheater showing ball and 
springs, water connection at orifice 


maintained a discharge steam tem- 
perature of 490 FTT even though the 
inlet temperature varied between 600 
and 650 F. Controlled temperature 
has remained within limits of +3 F 
at all times, with standard com- 
mercial instrumentation employing 
proportional and reset control. 

The desuperheater is connected 
about 20 ft upstream from the tur- 
bine throttle and final steam tem- 
perature is measured just ahead of 
the steam-chest nozzle. Desuperheat- 
ing water is supplied from the feed- 
water heater at 1,500 to 1,600 psig 
and 300 F, and regulated automatic- 
ally by a Type CV-D valve. 

The desuperheater is a 10-in., 300- 
psig standard Copes-Vulcan variable- 
orifice design. It consists of a section 
of steel pipe enclosing a self-regulat- 
ing orifice extending around the full 
360 deg, and a weighted ball held in 
concentric position by Inconel springs. 
Cooling water under control of the 
temperature regulator enters the ori- 
fice chamber at a uniform rate of 
flow around the full periphery. 

In operation, the force of the steam 
flowing through the desuperheater 
raises the ball an amount determined 
by the weight of the ball and quantity 
of steam flowing. Each rate of steam 
flow gives the ball a different position, 
with almost constant pressure drop, 
normally 3 to 4 psig, for all flows. 

Cooling water enters the steam at 
the seat of the orifice, the point of 
highest pressure drop. The result, it is 
claimed, is high turbulence regardless 
of rate of flow, with instant and in- 
timate mixing of cooling water into 
the steam for complete vaporization. 
Since the desuperheater body is al- 
ways mounted vertically, water not 
immediately absorbed is said to re- 
main in suspension until completely 
dissipated. 
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Fig. 1. Long Beach, Cal., 
Steam Plant has sunk almost 
25 ft. Stairway right and 
levee left indicate change. 
Steel towers are oil derricks 


( VER THE PAST 20 years, south- 

ern Los Angeles County (Calif. ) 
has been experiencing an extensive 
and serious land subsidence accom- 
panied by horizontal movements. 
This phenomenon has been most 
serious in the Long Beach area, 
where an egg-shaped bow! has formed, 
with its center, or lowest portion, at 
the easterly end of Terminal Island. 

Main cause for the subsidence is 
the removal of oil and gas under- 
ground, by extensive oil field opera- 
tions, with a resulting decline of 
fluid pressure in the oil reservoirs. 

By March, 1957, an area of 16 
square miles, covering part of the 
city of Long Beach and all developed 
portions of the Port of Long Beach, 
had subsided from 2 to 24 ft, with the 
sinking intensified at Terminal Island. 

From 1931 to 1945, the easterly 
end of Terminal Island subsided 4.2 
ft, and dikes became necessary to 
protect the low areas from high tide. 
The annual rate of subsidence at 
Terminal Island was 2.4 ft for 1950 
51, had tapered off to 1.3 ft for 
1956 57; and experts have predicted 
that the total subsidence at the 
Terminal Island area will be from 
30 to 35 ft by 1970, after which time 
the rate of subsidence will be low. 

Located on Terminal Island is the 
Long Beach Steam Plant of the 
Southern California Edison Co. Today 
the plant has sunk almost 25 ft from 
its original level, and is now below 
ocean level. What effect has this had 
on the plant and its operation? 


1957 


Jovember, 


Power Plant Sinks Below Ocean Level 


... but original good engineering holds equipment in alignment 


Fig. 2. Some of Long Beach's many oil 
pumps being “raised” to level above 
high tides. Subsidence varies 2 to 24 ft 


Remarkably enough, the answer is, 
very little. Careful design and con- 
struction in the first place (though 
subsidence as a problem was not then 
recognized) has seen the plant through 
this unusual situation with practi 
cally no loss in output. Stone & 
Webster Engineering Co was in 
charge of the original job; and when 
subsidence became a real problem, 
Southern California Edison under- 
took work to relocate the cooling 
pipes and to build dikes. 

The plant units are built on a thick 
concrete mat supported by piles. 
Since the mat has not broken, the 
plant has subsided as a whole, and is 
holding fairly well. At the last two 
overhauls it has been found neces- 
sary to shim the units of Plant No. 
3 by about 228 mils, but the com- 
pany is inclined to attribute this 


need for realignment to differential 
foundation movement. 


Of course, since the plant has sub- 
sided below the level of the ocean, 
all drain lines now require pumping. 
The drains are led to sumps, from 
which the water is pumped to the 
ocean. There are some 49 pumps with 
capacities from 100 to 1500 gpm. 


The company has provided for 
emergency handling of pump outages 
as follows: many of the sumps have 
two pumps; some of the pumps are 
cross-connected; portable pumps are 
on hand. 

The original underground circulat- 
ing water tunnels have been replaced 
with cement conduits above ground, 
These conduits contain expansion 
joints. The effects of stresses can be 
seen before there is any damage, and 
corrective action taken, 

Many of the utility lines have also 
been placed above ground, and are 
well protected with expansion joints. 
Expansion joints have been installed 
in the lines that are still underground. 
Regular inspections are made of all 
lines and expansion joints, in an effort 
to schedule corrective action before 
the lines break. 

Having spent some $7,000,000 to 
protect the station against subsi- 
dence, the Edison company has no 
intention of deserting the Terminal 
Island site. It is the company’s 
expectation that when the Long 
Beach plant reaches its normal retire- 
ment and with the abatement of 
subsidence — it will then be replaced 
by a new and modern plant on the 
same site. THE END 
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Fig. 2. Tarpaulin covers opening for 
taking in completely assembled boiler 


fb INSTALLATION formed an 
addition to a boiler plant which 
had been built about 1946 to supply 


heating and steam for a 
manufacturing plant making metal 
and electrical specialties. The exist 
ing plant had become too small be 
cause of expansion of buildings and 
manufacturing facilities, the shortage 
being most noticeable in process 
steam. The new boiler installation 
was designed to supply this shortage 
and the needs for heating additions 
to the building, for which plans had 
already been made. 

Former plant consisted of one 211- 


process 


Boiler Plant Too Small? 


Here's how one plant was expanded . . . and how much the job 
cost. This is sixth and last of a series which began in the May 1957 
issue, on the costs of modernizing small industrial power plants 


Fig. 3. Addition made room for one new 
boiler with 21,000 Ib per hr capacity 


hp horizontal return tubular boiler 
operated for process steam at 60 |b, 
and two so-called two-pass fire-tube 
boilers rated 225 hp for heating steam 
at 5 to 10 lb. The estimated defi- 
ciency of steaming capacity, when 
expansion plans that had already 
been made were completed, was 
15,000 lb per hour, and it was de- 
cided to install one boiler of a capac- 
ity to supply all process steam, and 
the deficiency of heating through a 
reducing valve, resulting in a new 
boiler capacity of 21,000 |b per hour. 
This would result in the horizontal 
return tubular boiler being available 


By H. D. FISHER* 


Fig. 1. This view shows the three exist- 
ing boilers of Plant F (one is at ex- 
treme left end of firing line, sepa- 
rated from others by air compressors) 
presented the problem of an estimated 
deficiency in capacity of 15,000 Ib/hr 


Fig. 4. New boiler has high efficiency 
oil burner unit with automatic control 


at least as a partial spare, a feature 
which had not previously existed. 
The three existing boilers stood in 
line on one side of a firing aisle which 
in turn fronted on a yard partly occu- 
pied by one-story frame storage 
sheds. The boiler house addition was 
planned to extend into the yard 
along this side, with a roof monitor 
where it joined the existing building, 
and to be large enough for an addi- 
tional boiler of the same size and ad- 
ditions to the air compressor instal- 
lation, which is housed in the boiler 


engineer, Westeott & 
laven, Conn. 


* Consulting 
Mapes, Inc., New 


POWER ENGINEERING 


Boiler, Bigelow Co type B, 
capacity 21,000 Ib per hour 
continuous, 23,000 Ib per 
hour for 4-hour overload, 
125 Ib design, including Stets 
feedwater regulator and 
soot blowers, shop assembled 
delivered and put in piace 


COST OF EXPANDING PLANT F — 1953 


Piping, for steam and water 
including relocating and con- 
necting three air compressor 
receivers on boiler house roof, 
delivering feedwater heater 
from RR yard, placing on 
support and connecting, plac- 


on owner's foundation Bigelow Co $28,224 ing boiler feed pumps and 
Oil burning equipment, including connecting, reducing valve 
oil pump, steam and electric station to heating system 
oil heaters, forced draft fan, and drip drains and vents as 
automatic starting and modu- required Bridgeport Pipe Engi- 
lating control flame failure neering Co 17,740 
device, steam and oil piping Insulation for piping, boiler flue 
connecticns to owner's sys- and heater Homestead Insulation Co 3,630 
tem, electrical wiring and Lighting and power wiring Owner's maintenance 
thermal insulation Peabody Engineering force 2,000 
Corp 10,835 Engineering Westcott & Mapes, inc 14,097 
Boiler flue delivered and Engi —— 223 
erected Bigelow Co 1,832 a 
one W. Stapleton 23,380 Amount of estimate. . .$121,275 Total Cost...... $108,010 
Deaerating feedwater heater, Cost per pound per hour of normal steaming capacity —$5.14, This is 
40,000 Ib per hour with weighted a little by the extra-sized building for possible future boiler 
10,000-\b storage tank. Graver Water Condi- and compressor installations, and by oversized heater and boiler feed 
tioning Co 4,555 pumps. 


2 boiler feed pumps, | 5-hp 
motors 


Pennsylvania Pump and 
Compressor Co 1,494 


house. Figure 2 shows the exterior of 
the addition. The tarpaulin covers 
the opening for taking in the boiler, 
which was delivered completely as- 
sembled. This opening was eventually 
filled with a removable cinder block 
wall. 


Fig. 5 Deaerating feedwater heater 
was located in monitor at end near stack 


Figure 1 shows the existing boiler 
installation, the heating boilers at the 
right, the air compressors beyond 
them, then the return tubular boiler. 

Heating system boilers had been 
fed by condensate return pumps 
throughout the factory with makeup 
from the city water system, and the 
return tubular boiler by a self-con- 
tained feed pump and heating unit. 
It was realized that a water tube 
boiler is much more sensitive to oxy- 
gen in the feedwater than a fire tube 
boiler; the boiler feeding system was 
therefore revised to include a de- 
aerating feedwater heater and motor- 


driven boiler feed pumps. Conden- 
sate pump discharges were redirected 
into the feedwater heater which is 
shown in Fig. 5. To obtain sufficient 
net positive suction head for the 
boiler feed pumps it was located in 
the monitor at the end near the 


Fig. 6 Boiler feed pumps on the firing 
floor just below the feedwater heater 


stack, with the boiler feed pumps 
shown in Fig. 6 on the firing floor 
below it. 

Attendance and supervision in the 
boiler house is such that it didn't 
seem advisable to install boilers re- 
quiring very precise feedwater con- 
ditioning. Therefore relatively large 
diameter furnace wall tubes, mod- 
erate rate of furnace heat release, 
and low heat transmission rate in a 
boiler of this capacity, which could 
be shop assembled and readily trans- 
ported, made the Keeler type-CP 
seem especially suitable. This type is 
made under license by several boiler 


manufacturers, so no question of fa- 
voritism was involved. The new 
boiler is shown in Fig. 3, though par- 
tially obscured by the control panel 
for the old boilers. 

Steaming capacity of the boiler is 
large enough to warrant the installa- 
tion of a high efficiency type of oil 
burner with air register, forced draft 
fan and automatic control. The 
burner unit is shown in Fig. 4. Exist- 
ing oil tankage, consisting of two 
20,000-gal underground tanks, was 
adequate and the suction and return 
lines of the new burner were con- 
nected into them, the piping and oil 
tank gages showing on the far wall of 
the boiler room in Fig. 3. 

Steel plate flue with bolted end 
plate for extension in case an addi- 
tional boiler was installed, connected 
this boiler to the existing flue near its 
entrance to the stack. 


WANT TEAR SHEETS? 


Taken together, this series of case histories 
by H. D. Fisher on costs of modernizing 
industrial power plants, covers a useful range 
of comparative situations. Steam load problem 


handled in each case was as follows: 


May: 24,000 ib/hr, 125 psi 

June: 50,000 Ib/hr, 150 psi 

July: 30,000 ib/hr, 125 psi 
August: 120,000 Ib/hr, 190 psi 
October: 25,000 Ib/hr, 180 psi 
November: 21,000 Ib/hr, 125 psi 


Waite THE EoITORS, POWER ENGINEERING 
308 East James Street, Barrington, lil, 
or jot Modernizing Costs on return post 
card elsewhere in this issue 
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COCHRANE 


THE PERFORMANCE RECORD 


Cochrane CBA Condensate 


Drainage Control Pump 


=< 


There are hundreds of case histories to prove the amazing 
benefits Process Industries derive from the Cochrane C-B 
System. The effectiveness of this system for improving 
heat transfer from steam is almost unbelievable! 

For example: 

@ Unit installed on a paper machine saves 20 tons of 
coal a day while increasing machine drum surface 
temperature from 260° F to 310° F! 

Canner increased production of jacketed kettles 50‘ 
Candy manufacturer doubled its plant production! 


Corrugating plant increased output of double-wall Cochra ss eG 


board 61'.! 
Recovery plant eliminated the need for one of its c oO RP OR ATION 
two boilers! 3123 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
Chemical plant increased drying speed of drum dryer 
44‘) with no wet spots, while increasing boiler capac- Toronto 4, Montreal 1, Winnipeg 1, Canode 
« ¢9 Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, ltaly; 
ity and saving $200 a month on fue |! 
The Cochrane C-B System assures fast, uniform heat Rico; Santiago, Chile; Honolulu, Hawaii, Manila, Philippine Islands 
Pottstown Metal Prods. Div. — Custom built carbon steel and alloy products 
transfer. Condensate can be returned to boiler or make- 
up system at process temperature, resulting in higher 
efficiency, increased production and lower steam costs. 
For complete details, write today for Publication 6025. 


Demineralizers + Zeolite Softeners + Hot Process Softeners + Hot Lime Zeolite Softeners + Dealkalizers + Reactors * Deaerators * Pressure Filters 
Continuous Blowoff Systems + Condensate Return Systems + Steam Specialties 


For more dota circle 539 on Post Card 
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a 
Twin track hopper receives run-of- 
mine coal from cars assisted by car 


shaker, and loads double recipro- 
cating plate feeder. 


Plate feeder discharges to inclined 
Belt Conveyor # 1-212 long. Mag- 
netic pulley ejects tramp iron at 
discharge to crusher or by-pass 
chute. 


Ke 


Under crusher, coal can be fed to 

Conveyor *2 or #4. Coal sampling 

a B é equipment is located in chute to 


) is 341 long from crusher house to 
: Conveyor #3 lover bunkers in main 


* 
a awe eee eee 
Conveyor #3, equipped with auto- 
matic self-propelled Webster trip- 
per, distributes coal to 104° long 
This WEBSTER 300-ton-per-hour coal handling sys- — . bunker. Each compartment of bunker 
tem built for the City of Richmond, Indiana, could oa ; | has Webster gate and scale to 
well be described as “an introduction to automa- automatically record fuel used. 
tion.” It was designed to meet the most modern Se eee eee ee 
requirements for automatic, efficient handling of va e 
coal, with a minimum of maintenance and opera- — = @ 
tional attention. In addition to the conveying 
system, WEBSTER also supplied the masonry crusher Stocking-out Conveyor #4 is 43° 
house, which includes dust-tight control room, dees S a long and discharges to yard stor- 
locker room, bulldozer garage, plus crusher room ‘i - . % age. Coal is reclaimed through 
and sampling equipment. | system as previously described, 


Whether you intend to construct a new power plant ‘ j QQ 
or modernize an old one, WEBSTER engineers will ‘ 
be pleased to cooperate with your engineers or . \ Pid 
engineering firm in applying 81 years of WEBSTER See ec 
experience to your coal-handling problems. Write . 
Dept. PE-117 today. | The complete cool handling system 

j is electrically interlocked for move- 


WEBSTER MANUFACTURING, INC. ment of coal without fear of jam-up. 
TIFFIN, OHIO d 
Offices in All Principal Cities sue eee 


Consulting Engineers 


BLACK & VEATCH 
Kansas City, Mo. 


BULK MATERIALS HANDLING EQUIPMENT, 


For more data circle 540 on Post Card 
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A Detroit 
RotoGrate 
Stoker 


This record of only 5 hours outage in over 5 years is reported 
by Otsego Falls Paper Mills, Otsego, Michigan, a division of 
Menasha Wooden Ware Corporation. 


Walter Boettcher, Chief Power Engineer says: ‘5 hours in 5 years 
and 4 months is the record of down time due to the RotoGrate 
Stoker outage"’ in this well operated single boiler plant. 


“It operates 24 hours a day—5 to 6 days a week, 60,000 to 
90,000 pounds of steam per hour. 


“Paper mill load fluctuations handled easily without pressure loss."’ 


This record indicates a fine job of equipment maintenance, but 
high availability can be taken for granted with the DETROIT 
@ ROTOGRATE. 


A customer survey taken in all kinds of plants proves it. 


AT OTSEGO DETROIT ROTOGRATE COSTS LESS 


Detroit RotoGrate Stoker with Wickes Boiler; 
650 pounds pressure, 750°F temperature. 


Cost = initial investment + upkeep + production losses due 
to outage of equipment. The total is less with RotoGrate. 


Cummins & Barnard, Consulting Engineers. 


DETROIT STOKER COMPANY 
| OFFICE AND WORKS’ MONROE, MICHIGAN 
District Offices or Representatives in Principal Cities 5; 
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OXYGEN AND AIR 


Oxygen in the air in cooling waters is 
a necessary factor for corrosion to oc- 
cur, but normally the presence of oxy- 
gen in solution does not cause rapid 
corrosion of condenser tubes. On the 
other hand, air in the form of bubbles 
can cause rapid corrosion of condenser 
tubes under conditions where turbu- 
lent flow is present. Air bubbles of 
harmful size may be produced by 
whirlpools in the intake tunnel, leaky 
packing glands on pumps, and at pro 
jections in injection pipes or water 
boxes. Any condition that will produce 
a negative pressure at some point along 
a tube, such as a long outlet water leg 
from a condenser, can also cause air 
bubbles to form with consequent local 
rapid pitting. 

Sea-chest strainers may be another 
source of air bubbles unless designed 
to allow nonturbulent flow of water. 


STRESSES 


Stresses capable of causing stress-corro- 
sion cracking of some alloys can be set 
up in tubes by thermal expansion pres 
sure or from the rolling-in of tubes into 
tube sheet. It is not usually possible to 
change operating conditions to reduce 
stresses, but failures from stress-corro- 
sion cracking can be minimized by the 
careful rolling-in of tubes to avoid de- 
veloping high longitudinal stresses, 
espec ially when both ends of the tubes 
are expanded into the tube sheets 
Cyclic stresses due to vibration can 
fatigue failure of condenser 
tubes, and such a failure can be ex 
tremely rapid even when only tiny 
corrosion pits have developed on the 
wall of the tube. If the source of the 
vibration cannot be removed, the vibra 
tion of the tubes can sometimes be 


Cause 


dampened. 


GALVANIC EFFECTS 


The galvanic corrosion of condenser 
tubes is seldom a problem because the 
choice of metals is usually such that 
positive 


the tubes are galvanically 


(cathodic) to the tube sheets and the 


November, 1957 


Some Operating Factors that 


ti 
a 


EQUIPMENT FOR TESTING condenser tube alloys for resistance to corrosion 
under water to determine the effect of velocity. Further information is obtained by testing actual 


condenser tubes in operating condensers 


water boxes. Any slight galvanic corro 
sion on tube sheets and water boxes 
due to their being anodic to the tubes 
is insignificant because of their rela 
tively great thickness 

Zine or magnesium sacrificial anodes 
are frequently placed in condenser 
water boxes that have been treated 
with paint or an organic coating to 
protect the iron or steel from acceler 
ated corrosion at “holidays” or pin- 
holes in the coating. Such anodes will 
generally protect the ends of the tubes 
from corrosion for a short distance 
usually equivalent to about two tube 
diameters. 

There is considerable experience in- 
dicating that bare iron or steel water 
boxes not only act as sacrificial anodes 
In protecting the ends of condenser 
tubes, but also that the corrosion prod 
ucts from these water boxes mixing 
with the tube corrosion products help 
build a more protective film along the 
whole length of the tube. Lron anodes 
in painted water boxes will be a source 
of iron compounds but will have littl 
effect in galvanically protecting water 
boxes at the discontinuities in the paint 
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Edited by ARTHUR W. TRACY, Metallurgical Engineer, 
The American Brass Company, Waterbury, Conn. 


affect tube life 


Specimens are rotated 


film. When a new set of tubes is started 
service in an old condenser where 
surfaces are well scaled, the use of 
new, clean iron anodes should aid in a 
more rapid formation of protective 
film on the tubes. 


TECHNICAL HELP IN 
SELECTING TUBES 


Your situation may require spec ial con 
sideration and analysis. We are always 
ready to help and advise in the selec 
tion of the right alloy to vive best 
service. Address; The American Brass 
Waterbury 20 
Canada: Anaconda American 
Ltd., New Toronto, Ont, mn 


Company Conn. In 


Brass 


ANACONDA 
TUBES AND PLATES 


for Condensers 
and Heat Exchangers 


Made by THE AMERICAN BRASS COMPANY 
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NEW 
ENGINEERING 
BOOKS 


Engineering Electronics, with Industrial 
Applications and Control, by John D 
Ryder. First Edition, 666 pages, 6% by 914 
in., cloth. McGraw-Hill Book Co, 330 W 
42nd St, New York, N. Y., 1957. Price 
$9.50. 

This book provides a broad, fundamental 
coverage ol the non-radio areas of electron 
ics, particularly those areas of interest in 
instrumentation, computation, ind general 
industrial u ag It includes the electronic 
fundamentals and operating — principles 
important to computers industrial control, 
ind servomechanisms, without becoming an 
instruction book in the operation or main 
tenance of any irticular piece ol apparatus 

The emphasis throughout, is on underly 
ing principle ind basic circuits applicable 
to various electronic devices and equip 
ment, The treatment is quantitative rather 
than descriptive or qualitative. Mathe 
matics and circuit analysis are used to give a 
fundamental understanding of the material 

Although designed as a text for a senior 
level college course, or for use by practical 
enginecrs in industry, there is sufficient 


elementary electronics provided in the first 


three chapters so that those lacking prelim 


inary preparation can still use the book 


profit 


~ 


Distinguished beyond all others! 


Essentials in Problem Solving, by Zuc« 
Kogan. Second Edition, 119 pages, 51% by 
The Preferred Unit Steam Generator has long stood so ¢ ompletely 814 in., cloth. Published by Arco Publish 
ing Co, Inc, 480 Lexington Ave, New York, 
N. Y., 1956. Price $4.00. 

ke ade ship lengthen d and ngthe ned Thi isa book ibout methods of thinking; 


apart in general performance and life expectancy that every year 


; ; : it attempts to formulate a series of what the 
his Hee pra kage” boiler is designed to meet the particular wuthor calls approaches, which are directed 


steam produc ing requirements of a particular group of owners. toward increasing our creative abilities. As 
They are the proud Preferred users who realize that the basic qual Mr. Kogan points out, when one tries to 

learn a trade or puts to practical use some 
ity of a unit steam generator lies in the care and attention that go thing he has learned in school, his first 
into the deve loprne nt and design of every detail ittempts are usually clumsy. Gradually, he 
learns not only how to do things, but the 
best ways of doing them. He becomes less 


Such painstaking care assures those who pay more initially that 
y clumsy, more efficient, mainly because he 


they will receive premium performance over more years, lower 


cle velop consciously or subconsciously, a 


ope rating and maintenance costs, freedom from failures of major method of doing thing 
He acquires such methods either through 


components hence, lower eventual cost 
instructions from others or from personally 


working t tler wars setting g 
Catalog No. 2000 is a complete manual of basic vorking out be vs of getting good 
, results by tnal-and-error. If he does enough 
considerations of fine boiler de sign and of the torh thinking along original lines, he will develop 
Results 


many exclusive features incorporated in the 1 large store of ready methods (approaches) 


low any k ds ol wobler 
many readers ol POWER NGINEERING 
know, Mr. Kogan ts a successful consulting 


engineer who has solved a wide variety of 
PREFERRED UTILITIES MFG. CORP, 
1860 BROADWAY Dept. PE NEW YORK 23,N.Y of effort, he believes that he has methodized 
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“~~ /BY THOSE WHO KNOW 
AND WILL PAY MORE © 


EDISON'S OMNIGUARD 


| 


protects a monster unloading 


ty 


bearing temperatures 


x 7 The monster is a bucket elevator .. . 
a it unloads 32,000 tons of raw coal 
> . in 16 hours. Minute after minute, it 
rN ¥ raises 33 tons 76 feet straight 
hs up... subjecting the entire structure 
i ' - to severe stresses, shocks, and 
vibrations. Installing a monitoring 
system was considered a tough 
instrumentation problem before Edison 
was consulted 
Edison's Omniguard literally thrives 
on abuse of this sort. Its reliable 
electro-mechanical components, 
interchangeability, copper connecting 
wiring and modular construction 
make the Omniguard the most flexible 
temperature monitor available 
An Omniguard control panel was 
installed in the control house . . . far 
¥ removed from the bearings at the 
f top of the elevator. Edison Resistance 
Temperature Detectors were imbedded 
in the housings of the drive-shaft 
bearings .. . ready to signal a warning 
of dangerous temperatures to the 
Omniguard control panel. 
The Omniguard system tamed the 
monster . . . provided uninterrupted 
elevator operation .. . and eliminated 
the possibility of interrupting the 
supply of coal to the furnace. 
You can purchase a complete Omniguard 
system for less than $500. If you 
are interested in an economical, 
dependable, and efficient monitoring 
system, call Edison now for the 
full story. Or write for the Edison Folder 
No. 3036A. 


Thomas A. Edison 
INDUSTRIES 
INSTRUMENT DIVISION 


37 LAKESIDE AVE 
WEST ORANGE, N. J, 
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ONE DOSE OF BIG 7 MEDICINE—EVERYTHING’S OK! 


There's nothing like R/M’s Big 7 ventories, simplify ordering, cut in- 
Packings for bringing order out of | vestment costs. In addition, you can 


chaos in the stockroom. This basic greatly reduce the chances of error 
line of just 7 packing types has through wrong selection. That's a lot 


greatly simplified the whole packing of advantages for you 


problem. For one thing, you will Call in your R/M distributor and 
probably only need 3 or 4 out of the discuss your packing problems with 
7. With these, you will get peak per- him. He knows his business and will 
formance in all of your applications. be glad to show you how R/M Big 7 
This means that you can lower in- Packings can make your job easier. 


R/M's BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS 


R/M packings for maintenance purposes are sold only through authorized R/M distributors 


BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, NJ. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


FACTORIES; Passaic NJ: Bridgeport, Conn ; Manheim, Pa; No. Charleston, S.C ; Neenah, Wis., Crawfordsville, Ind.; 
Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC, Mechanical Packings * Asbestos Textiles ¢ Industrial Rubber « Engineered Plastics 
Sintered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment e Brake Linings Brake Blocks 
Clutch Facings ¢ Industrial Adhesives « Laundry Pads and Covers ¢ Bowling Balls 
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Engineering Books 


continued from page 96 


this busine of tackling problem to the 
point where it may be of value to others 
And in this book he describes these methods 
in the hope that the reader wall become 
aware of the use of these methods; and 
aware, also, of how these methods can lead 
us to’ the realization that there is no such 
thing is only one problem ind only one 
solution in a difficulty 

It 4 important to know that this book 
does not attempt to supply knowledge. For 


example it does not tell anyone who has 


never seen OF OK rated a boiler how to solve 
1 borer problem but it doe hely 1 person 
who 1s already familiar with boilers how to 
olve boiler problems more quickly. In 
other words it attempts to direct a person 
knowledge so as to bring about more efle 
tive result 

In many ways this is an intriguing book 
because it analyzes certain things we do, of 
ha done itt uch iwava to make our 
actions seem more logical. Otten, we do not 
know just how we arrive at the solution of a 
problem. Mr. Kogan endeavors to show u 
that UNCONSCIOUSI' we ma‘ have used 


1 our thinking processes which 


methods 4 
mav be of value to us in solving other prob 
lems in similar categorie 

(As Mr. Kogan points out in the preface to 
the first edition of his book, thi volume i 
written for the practi al man who must take 
the bull by the horns and produce results 
quickly and efficiently. Throughout, he ha 
stressed plain, everyday language and 
included numerous examples to clarify his 


points 


Engineering Thermodynamics, by ‘ 
Osborn Mackey, William N. Barnard, and 
Frank ©. Ellenwood. 444 pages, by 
914¢-in., cloth, 1957. Published by John 
Wiley & Sons, Inc, 440 Fourth Ave, New 
York 16, N. Y. Price $7.95 

Although based on the widely used ‘Heat 
Power Engineerneg Third Edition” by 
Barnard and Ellenwood, this comple 
new work covering the « xpanded boundaries 
ol modern he il ind power en pinecring 
©. Osborn Mackey 1s the John Edson Sweet 
Professor of Engineering at Cornell Univer 
sity, and head of the de partment ol thermal 
engineering 

Basic principles are set forth in the first 
ix chapters. Later sections give extended 
treatment to such topics as one dimensional 
flow of ideal pase ith area change, triction 
ind heat transfer, properties of mixtures of 
ideal gases, ideal gas reactions, energy tran 
formations in turban power cles with 
real fluids, refrigeration, and air condition 
Vhroughout the book the author stresse 
the importance of applications of funda 


mental 


/ 
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Now! Test for Filming Amine Content 
in Minutes with New *29°° Dearborn Kit 


Now you can test for active filming amine (octadecylamine) 
residual in steam condensate...quickly, accurately and inex- 
pensively. 

It's this simple. All you do is take a sample of the con- 
densate and follow the simple test directions. The final step 
of the test is to compare the resultant color of the sample 
with the permanent Color Standard set. The results indicate 
octadecylamine residual in ppm. 

With this easy-to-use kit you completely eliminate guess- 
work on dosages to assure positive corrosion control of the 
entire system at lowest possible treatment costs. 


specialists in water treatment 
and corrosion control since 1887 


Dearborn Test Kit consists of Extraction and Color Comparison 
Tube, Distilled Water Ampoule, Permanent Color Standards, Com- 
parator Block and y soluti Complete price: $29.50. 


Dearborn Chemical Company 
Merchandise Mart Plaza, Dept. PG-WT, Chicago $4, IL. 


Please send one of your new Dearborn Test Kits 
Send C.O.D., plus postage. 
C) Bill us $29.50, plus postage. 


Company 


Address 


For more data circle 546 on Post Card 


i 7 ] 
aif 
A ff 
j 
¥ 
| 
| 
| 
| 
| | 
| 
lovember, 1957 


Power plant operators who 
want the finest equipment 
available for fly ash 
collection will find nothing 
to equal the long 

life, high efficiency and 
low maintenance of 
Western Precipitation 
Electrical Precipitators. 


WESTERN 


PRECIPITATION 
in Electrical 


, 


Precipitators 


The baton ts simple 


— No other electrical Precipitator is 


backed by so many years of leadership in the field —nor incorpor- aie 


ates so many outstanding advaritages pioneered by the industry’s 


most experienced organization in the development of Cottrell 
equipment —experience beginning with the world’s first commer- 
cial Cottrell installation! 


This cross-section of a typical Western Precipitation Electrical 
Precipitator shows a few of the many important details that go 


into the construction of these units... 


CONSTRUCTION 
FEATURES 
> Arrangement of curtains 
, baffles and hi-voltage 
wires (2) assures optimum 
uniformity of electrical field 
— therefore maximum col- 
lection efficiency. 
> Baffies G) insure mini- 
mum dust reentrainment 
and optimum gas distribu- 
tion. 
Curtains and hi-voltage 
system are engineered for 
maximum stability, even 
distribution of rapper im- 
pact, and unequalled ease 
of installation. 


Before finalizing plans for 


>» No moving parts in the 
gas stream. 


> Supports ® for hi-voltage 
system are specially de- 
signed to resist side thrusts, 
and require minimum main- 
tenance. 


P internal stiffeners permit 
clean, smooth external sur- 
faces for easy insulation (). 


> Air-swept insulator com- 
partments ® insure long 
life, minimum maintenance. 


> Unobstructed free-flowing 
hoppers @ permit complete 
dust evacuation. 


ADVANCED 

RAPPER DESIGN 

» Frequency and intensity 
of rapping is variable over 
wide ranges to eliminate 
puffing and meet individual 
operating requirements. 

All rappers (® are external 
for easy adjustment and 
maintenance. 

> Flexible mounting — either 
side or top. 


SAFETY ENGINEERED 

Hi-voltage insulators ® 
are protected by separate 
compartments with individ- 
ual access (®) 


WESTERN 


P Quick-opening access (1) 
doors are positive-sealing. 
Complete interlock sys- 
tem available at minimum 
cost. 


“TRANSISTOMATIC” 
PRECIPITATOR CONTROL 
P No tubes, no relays, no 
moving parts — carries 
lifetime guarantee / 

p /nfinitely variable precipi- 
tator voltage to suit oper- 
ating conditions. 


Automatically compen- 
sates for line voltage fluc- 
tuations. 


PRECIPITATION 


CORPORATION 


installing any dust or fly ash 
collection equipment, get the 
full story on the finest collection 
equipment available — 

Western Precipitation Cottrelis! 


Engineers and Constructors of Equipment tor Collection of Suspended Material from Gases and Equipment for the Process Industries 


LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 


to these and other advanced 
features, Western Precipitation 
Cottrells’ are available in CMP 
(Combination Mechanical- 
Precipitator) Units, with the 
world-famous Mu/tic/one Col- 
lectors for the mechanicai 
collection section. These com- 
bination units are designed, 
engineered and installed under 
one coordinated responsibility 
by the ome organization that 
offers unsurpassed experience 
in both mechanical and elec- 
trical types of collection equip- 
ment — Western Precipitation 
Corporation! 


REMEMBER-—in the field of dust collection, nothing equals the long life, low main- 
tenance and high collection efficiency of a Cottrell Electrical Precipitator! 
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Sincie Buswuine Tyee Floating Ring Seal 


Mu ctiece Rinc Tyee Floating Ring Seal (assembled) 


Ring Seat Basic 
Elements: Lantern Ring, Floating 
Ring, and Spacer Diaphragm. As | 
sealing needs dictate, floating rings 
and spacer diaphragms are added 
Seals are carbon, plastics, ceramics 
or steel, as applications require 


Seal Any Medium—Even Corrosive Media 
--. with Koppers Floating Ring Seal 


Engineered Products sold with Service 
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The Only ‘'No Maintenance” 
Seal for Rotating, Oscillating 
and Reciprocating Motion 


Koppers’ precise, efficient Floating Ring 
Seal assures long seal life, low leakage, 
reduced wear, less power consumption, 
and decreased operating costs. 

It seals at high temperatures and at 
pressures up to, and for some conditions 
even above, 2000 psi. Inspection has 
shown that after 10,000 hours of opera- 
tion, ring and spindle wear can be 
negligible. For water at 500° F. and 1200 
psig with a °%” spindle, leakage is only 
one to two pounds per hour. Frictional 
power requirements are virtually zero, 
and Koppers’ design reduces radial 
frictional restraint. Sealing members 
adapt to changes in the shaft’s position. 

Applicable to valve spindles, pumps, 
atomic reactor spindles and many other 
similar installations, Koppers Floating 
Ring Seal gives efficient, low-cost service 
for the sealing of all types of fluids under 
widely varying conditions of temperature 
and pressure. 

For additional information, write to: 
Koprers Company, Inc., Piston Ring 
and Seal Department, 7411 Hamburg 
Street, Baltimore 3, Maryland. 


MECHANICAL 


SHAFT SEALS 


| 


here’s the NEW HD.-21... 


DESIGNED AND BUILT FOR TODAY's §§ 


BIG COAL-HANDLING JOBS! 


Live 


+4 


New major advances make the Allis-Chalmers HD-21 more productive than ever... 
capable of handling big coal-handling jobs efficiently and dependably. 


New 225-net-hp turbo-engine To fully utilize this new power and performance, 
there is a special coal-handling blade, 15 ft long, 
56% in. high, with boxed-in ends. This BIG 
New power train and torque converter effective- combination is capable of moving 15 tons at a 
ness, simplicity 


New weight — 45,500 lb (bare) 


pass. Ask your Allis-Chalmers dealer to give 
New longer track for matched traction, flotation you a working demonstration on your job. Al- 


New operating ease and control with work-saving lis-Chalmers, Construction Machinery Division, 
decelerator Milwaukee 1, Wisconsin. 
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ALLIS- CHALMERS 
Engineering in Action i= 
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UNIT RESPONSIBILITY __ KAGE 
plus FLEXIBILITY ° 


Standards prepared by The American Boiler and Affiliated Indus- 
tries define a package boiler: “A boiler shipped complete with 
fuel burning equipment, mechanical draft equipment, automatic 
controls and accessories.” The words “shipped complete” are 
important because they are the key to unit responsibility. When 
you buy a packaged boiler, ask yourself these questions: 


W Will the Packaged Steam Generator comply with the above definition without compromise? 
WV Will an incomplete package of partial assemblies . . . with divided responsibilities . . . be acceptable? 
WW Will the complete package be assembled at the manufacturer's plant to provide unit responsibility? 
W Will all components of the complete package be fire-tested at point of manufacture before shipping? 
“W Will the complete Packaged Steam Generator combine unit responsibility with flexibility to choose: 

Fully automatic rotary-cup or steam atomizing burners 

Integrated console or free-standing panel control assembly 

Either electric or pneumatic type metering controls 

Continuous gas pilot for safe automatic gas firing 


For complete flexibility in a true packaged boiler 
and for complete data, write the: 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


REFRACTORIES, INSULATIONS 


201 Refractory Cement — Heavy 
duty brick bonding and patching mortar 
is described in this 8-pp illustrated color 
folder. Includes success stories concerning 
the product's application in high tempera- 
ture work and in the protection of equip- 
ment against slag, fly ash and gases. Re- 
fractory and Insulation Corp. 
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202 Refractory Concrete — Basic 
information on recommended practice for 
mixing and placing refractory concrete 
used in the metal, power, ceramic, an 
petroleum refining industry as a material 
to withstand service temp to 2600 F or 
more, is presented in this 16-pp manual. 
Sections are devoted to special properties 
of refractory concrete, aggregates, refrac- 
tory insulating concrete, and structural 


design. Universal Atlas Cement Co. 
203 Refractory Castable — Bulletin 
R-40 describes use of Kaocrete-32, a high 


temperature refractory castable, in boiler 
ashpits. A discussion of various methods of 
ash removal, along with maintenance prob- 
lems peculiar to each, is presented. Four 
typical installations are detailed. Refrac- 
tories Div., The Babcock & Wilcox Co. 


204 Duct Insulation — Engineering 
data and application instructions for com- 
pany’s semi- rigid, spun mineral wool duct 
insulation are presented in this informa- 
tive bulletin. The rmal and sound absorp- 
tion characteristics are presented in tabu- 
lar form and physical, chemical, mechani- 
cal properties given. Baldwin-Hill Co. 
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539 540 541 


552 553 554 555 556 557 558 559 560 561 562 563 


572 S73 574 575 576 577 578 579 580 581 582 583 584 


262 263 264 265 266 
592 593 594 595 596 597 598 599 600 601 602 603 604 605 


205 Underground Pipe Insulation 
— This illustrated bulletin discusses the 
problems of underground ipe insulation 
and explains how company’s insulation for 
hot underground pipes overcomes them. 
On-the-job photos iosteste ease of appli- 
cation; brief technical data are also in- 
cluded. American Gilsonite Co, 


272 273 274 275 276 277 


278 279 280 281 282 283 284 285 286 287 288 
289 290 291 292 293 294 295 296 297 298 299 


(Must be included) 


Advertised Products and Services 


206 Insulations, Refractories — 
This 20-pp catalog features thermal insula- 
tions and refractories for general industrial 
applications. Organized for quick refer- 
ence, catalog provides information on com- 
position, physical and thermal properties 
and sizes of the various products. Lists 
chief advantages, covers materials for effi- 
cient contro] of temperatures from —400 F 
to 3000 F. Johns-Manville. 


245 246 247 248 249 250 251 252 253 254 255 


256 257 258 259 260 261 


212 213 214 215 216 217 218 219 220 221 222 
267 268 269 270 271 


201 202 203 204 205 206 207 208 209 210 211 
223 224 225 226 227 228 229 230 231 232 233 
234 235 236 237 238 239 240 241 242 243 244 


532 533 534 535 536 537 538 


(If you prefer delivery at home, give home address, too) 


BOILERS, GENERATORS 
207 Water Tube Boilers — This 12- 


pp. catalog describes packaged water tube 
wilers, in capacities from 8000 to 50,000 
lb per hour. Interesting as well as informa- 
tive, this booklet uses color and illustra- 
tions to amplify text. Gives complete data 
and dimensions for boilers designed for 
firing oil or gas or both. Superior Combus- 
tion Industries, Inc. 
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208 Shop Assembled Boiler — Six- 
teen-pp Bulletin G-76 completely describes 
and illustrates company’s ty pe FM water- 
tube integral-furnace boiler, made in 
standard sizes from 2900 to 28,000 lb of 
steam per hr, pressure to 250 psi. The 
Babcock & Wilcox Co. 


209 Hot Water Boilers — This 20- 
pp brochure describes and illustrates de- 
sign, construction, advantages and econ- 
omies of the C-E La Mont controlled 
circulation hot water boiler for supplying 
high pressure, high temperature water for 
heating systems and process applications. 
Combustion Engineering, Inc. 


210 Steam Generators — Illus- 
trated Bulletin 8143, 20 pp, describes com- 
pany’s VL factory assembled generators 
combining 2-drum water-type boiler, in- 
tegral water cooled furnace, brick work, 
insulation and steel casing. A large cut- 
away illustration shows design details, and 
gas travel. Erie City Iron Works, 


211 Improved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates engi- 
neering differences of component features. 
Also shows how these components are con- 
structed, assembled and tested. Another 
section gives data and dimensions for the 
units. Preferred Utilities Mfg. Corp. 


212 Standard Generators — Bulle- 
tin B-55-4 describes company’s SC econ- 
omy series of standard steam generators 
designed to reduce steam costs for indus- 
trial plants. Pre-engineered, standardized 
steam generators offered in nine sizes, with 
capacities of from 50,000 to 150,000 lb per 
hour are described, and schematic and 
cutaway drawings of design features are 
included. Foster Wheeler Corp. 


213 Packaged Generators — Bulle- 
tin MH 3-54, 14-pp, gives detailed cover- 
age to company’s Type MH _ packaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 
installation photos, tube arrangement lay- 
outs, construction details, auxiliary equip- 
ment, dimensions. Union Iron Works. 


FUEL BURNING EQUIPMENT 


214 Oil and Gas Burners — Bulle- 
tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners 
or a combination of both for standard anc 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets. Conversion table shows ap- 
proximate relationships between — 
of oil burned, boiler capacity and air re- 
quired for combustion. The Engineer Co. 


215 For Burning Refuse Fuel — 
This 8-pp bulletin describes refuse fuel 
burning equipment, including a pneumatic 
refuse fuel distributor which spreads refuse 
fuels such as bark, wood chips, and bagasse 
uniformly over the grate surface. Discusses 
construction features of various compo- 
nents, Riley Stoker Corp. 


216 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces where steam or compressed air 
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to protect water and steam-handling 
equipment from corrosion! 


Practically everytime a power plant goes up, another deaerating 
heater goes to work. In this new utility boilerhouse, an Elliott 
800,000 lb-per-hr deaerating feedwater heater was hoisted up as 
soon as the steel framework was completed. Since then it has been 
operating day and night—protecting boiler tubes, piping, pumps 
and other equipment from corrosion by the removal of oxygen from 
the boiler feedwater. 

Elliott has pioneered in the deaeration of water since 1918 and 
subsequently has built heaters from the smallest sizes up to units 
with a capacity of 2,500,000 lb per hr which serve power plants all 
over the country. In each case they were engineered to individual 
service requirements and space limitations. For complete details, 
write Elliott Company, Jeannette, Pa. 


ELLIOTT Company 
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...@ngineering 
makes the 
difference! 


Designing high performance qualities 
into utility and industrial power systems 
has been a Kuljian distinction for more 
than a quarter-century. Our power record 

now listing one hundred major installa 
tions of from 500 to $00,000 KW capacity 

represents a total capital investment of 
over half-a-billion dollars 

All of these 
evidence of Kuljian’s basie aim 
it better build it better” 
earliest planning stage, through design, 


projects bear ample 

“design 
From the 
procurement, field) management, and 
initial operation to final acceptance, the 
Kuljian system of top-level direction by 
recognized sper ialists offers the advantages 
of long-term savings gives positive 


assurance that each project receives 


“Kuljian’s best”. 
To secure your next investment, why 
not draw pon the wide experience of 


Kuljian to help with your problem ? 


DESIGN CONSTRUCTION MANAGEMENT SURVEYS INVESTIGATIONS © REPORTS 


ic huljian Coyovalion 


CHAMOIS POWER PLANT 


Chamois, Missouri 


JOS. SCHLITZ BREWING COMPANY 
Milwaukee, Wisconsin 


* 


TACOA POWER PLANT 
Arrecifes, Venezuela, S.A, 


1200 North Broad Street « Philadeiphia 21, 
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Pennsylvania 


is available for atomizing the oil 


struction. National Airoil Burner Co., Ine 


WATER CONDITIONING 
217 pH and Chlorine Control 


The 12th edition of company’s handbook 
Modern pH and Chlorine Control,” 100- 
pp, incorporating theory and practice of 
colorimetric analysis, serves as a reference 
for quantitative determination of pH, 
chlorine, phosphate, nitrite, sulfate, hard- 
ness and other tests, Slide comparators 
and complete test kits are illustrated. In 
addition to standard pH determinations, 
methods are outlined for quantitative anal- 
yses of phosphate, calcium, magnesium, 
silica nitrate hardness. Available to quali- 
fied power engineers. W. A. Taylor Co 


218 For Boiler Protection — Seay 
Ox, a 35 per cent hydrazine solution for 
removing dissolved oxygen from boiler 
feedwater, is described in this 16-pp illus- 
trated booklet. It covers in detail the use 
of the solution for protecting low, medium 
and high pressure boilers, discussing deter- 
mination of dosage, recommended methods 
of application, testing methods for hydra- 
zine, and properties and handling of the 
material Comprehensive operating data 
given. Olin Mathieson Chemical Corp 


219 Feedwater Treatment — Proc- 
ess Bulletin Bl, “Treatment of Boiler 
Feedwater by Direct, or Internal Method,”’ 
discusses advantages of direct treatment, 
as a complete treating program or as a 
supplement to external systems. Explains 
why direct treatment is convenient, eco- 
nomical, National Aluminate Corp. 


220 Feedwater Heaters — Open- 
Coil, tray-type feedwater heaters and 
purifiers of Poth deaerating and non- 
deserating type are presented in 12-pp 
Bulletin 117-A. Construction and opera- 
tional features of the heaters are explained 
and illustrated, and more than a dozen 
available models are pictured along with 
application suggestions. They cover ca- 
pacities from 3000 to 300,000 Ib per hour 
Stickle Steam Specialties Co 


221°) Water Treatment — Bulletin 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations for 
individual plant requirements, Covers pre- 
treatment, internal treatment, treatment 
application, blow-down adjustment, test 
control, Dearborn Chemical Co 


222 Feed Water Deoxygenation — 
The advantages of chemical deoxygenation 
ot boiler feed water with an aqueous solu- 
tion of hydrazine are deseribed in 12-pp 
Bulletin BW 5. How hydrazine serves to 
maintain boiler in cleanest possible condi- 
tion, reducing iron oxide scale to a mag- 
netic oxide, is fully detailed, and such con- 
siderations as economy and operation, 
handling precautions, storage are covered 
Fairmount Chemical Oo., Ine. 


223 > Vaiveless Filter — Operation of 
company's automatic valveless filter is 
described in this &pp illustrated bulletin. 
Applications and typical operating condi- 
tions are detailed and diagrams and photos 
are included. The Permutit Co. 


225 Data on Deaeration — This se- 
ries of bulletins presents company’s line 
of deaerating equipment for removal of 
dissolved gases from boiler feedwater etc 
Publication 4651 describes Jet-Tray deaer- 
ators; No, 4652 covers tray-type units. No 
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Includes 
information on furnace design and con- 
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“Easy Simplicity is the feature of the Con- — pass design gives uniform flow of 
tinental Automatic Boiler, combustion gases through all return 
tubes. Its Continental's “Spinning 


H in ” Easy to install — a Continental Auto- ae 

- Gas” technique where return tubes 
matic Boiler is a completely inte- 

do equal work at equal temperatures 


° h grated unit from one dependable 
wit a source not a collection of unre- 


lated component parts expensively 


Continental man-houred together. Easy to maintain — no battles, no par- 


result, longer boiler life at more 
efficient, low-cost operation, 


titions —no take-out, put-back refrac- 
Easy to specify you can sately spec- tories. Hinged doors at front, back, 
ify the minimum-sized boiler that and on the burner, make quick work 
will satisfy your requirements — of inspection and routine servicing. 
Continental Automatic Boilers are Boil 

guaranteed for more than 80% rated Bue wen 
order fire-tested Continental Auto- 
efficiency. 
matic Boilers—for more details, write 
Simplicity of design — practical, two- for Bulletin BE-3., 


BOILER ENGINEERING & SUPPLY COMPANY, INC. 


3 Manavon Street, Phoenixville, Pa. 


inenta 


Cut-away view of typical Series A Continental 
Automatic Boiler, firing oil and/or gas. Other 
models from 20 to 500 hp, with on-off, low- 
high-low or modulating controls. For steam 
heating or process work at pressures from 15 
to 250 pounds, or for hot water heating at low 
or high temperatures. 


HALF CENTURY OF BOILER MANUFACTURING EXPERIENCE 
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1653 deals with cold water deaerators used 


primarily to reduce or eliminate corrosion 
of piping systems, heat exchangers No 
1654 describes « surface-type deaerating 


hot water heater for commercial and in- 
1063 covers self-con- 
maintenance economy... 


stitutional use. No 
tained Uni-Pae deaerators for small and 
medium size power plants. No, 4655, 12 
pp, on atomizing deaerators, details deaer- 
ation by atomization and its applications 
Cochrane Corp 


226 Water Softeners - Twenty-pp 
Bulletin 1855-A deseribes this manufac- 
turer’s Accelator Hot-Flow softeners and 
Hot-Flow softeners of the slurry retention 


stainless steel. No pressed type covering advantages and applications 
seats to work loose. Valve of both. Deseribes and pictures reaction 

tank auxiliaries and associated ¢ quipment, 
balls are hardened and and provides illustrations diagramming 
ground, and stainless steel some typical installations. Sections of 
spring-loading insures in- booklet are devoted to discussion of boiler 
stant response, even on feedwater treatment in general, limitations 
viscous liquids and slurries. 


LIQUID ENDS: Valves 
CROSS HEAD is over- are machined from solid — 
sized, running in carefully 
machined guide— preventing 
usual pump failures at this 
point. All moving parts 
and packing can be removed 
without breaking piping 
connections. 


of hot process softening, and the chemistry 


of hot process treatment Infileo Ine 


TUBING AND ACCESSORIES 
228 Rotary Tube Cleaners — Bul- 


letin R-105 presents air and water driven 
rotary tube cleaners and cleaner accesso- 


LANTERN RING readily 
changed from grease to 
water or oil seal for handling 
crystallizing liquids, slurries, ries. Illustrates several models and heads 
corrosives, volatile toxics, Roto Div., Elliott Co 

aromatics. 229 Heat Exchanger Tubing — 


CONNECTING 
ROD BEARINGS — 


hardened and ground 
pins running in grease 
lubricated needle bear- 
ings, replace the usual 
rapidly-wearing bronze 
bushings. 


PACKING GLANDS 
are easily accessible at both 
ends to simplify packing re- 
placement. Gland take-up 
is a screwed nut, insuring 
even pressure on packing — 
no cocking, less packing 
trouble. 


PISTONS are stainless 
steel, ground and polished. 
Accurate capacity control is 
obtained by piston stroke 
length adjustment. Adapt- 
able to both manual con- 
trol and instrumentation. 


For more facts about Philadelphia 
type S Pumps — for 85% of all 
chemical pumping needs — write 
for Bulletin S-1254. 

PHILADELPHIA PUMP DIVISION 
OF AMERICAN METER COMPANY 


13500 Philmont Ave., Phila. 16, Pa. 


DELPHIA Pump 


DIVISION OF AMERICAN METER COMPANY [ esr. 1836 
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Cited in this 30-pp catalog are typical 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 
through longer tube life, Describes applica- 
tions of this tubing in various instances 
where unusual water conditions, as to pol- 
lution, excessive turbulence, temperature 
and the like, required such tubing. The 
International Nickel Co, Ine 


230 Tube Expanders — Catalog 
11%-pp, is full of detailed information 
about tube expanders and associated tools 
used for tube rolling. Profusely illustrated, 
catalog provides information relative to 
boilers, condensers, evaporators or miscel 
laneous heat exchangers Special sections 
are devoted to expanders, accessories, 
measuring instruments, rollers, extensions 
and drives. Each type of equipment is fully 
described, applications are listed, and 
tables of engineering data included. Also 
covers tube expansion methods, tool main- 
tenance, expansion calculations and charts 


Wilson, Inc 


giving sizes. Thomas ¢ 


PUMPS AND PUMPING 


Controlled Volume Pumps 


Bulletin 953, 24 pp, deseribes and illus- 
trates use of controlled volume pumps in 


industrial water treating systems. Con- 
struction and operation Teatures are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustments are 
Typical chemical feed and water 
treating systems are presented through 
text and diagrams; and an analysis of 
boiler water treating systems, cooling 
water treating problems, and systems for 
waste and sanitary water treatment in- 
cluded, Milton Roy Co 


232 High Pressure Pumps — light- 
pp Catalog HP-1254 deseribes and illus- 
trates company’s Series HP controlled- 
capacity pumps for pressures to 35,000 psi 
and capacities to 2000 gph. Selection charts 
are provided for models with crank arm 
drive and yoke drive, along with applica- 
tion suggestions. Series HP pumps include 
some 208 models in three basic pump frame 


POWER ENGINEERING 


PICK THIS PUMP 
= 


New regulator valve 
delivers on more jobs 


Designed for remote control service, the Copes-Vulcan dia- 
phragm actuated valve handles water, steam, air, gas, oil 
and other similar fluids with new efficiency. This valve has 
been engineered and precision-built for those operations re- 
quiring superior accuracy and sure dependability. 

The Type-CV-D Valve may be direct or reverse acting. It 
has excellent rangeability and serves a broad variety of 
applications in sizes up to 12 inch. 

Optional features include: cooling fins and stuffing-box 
lubricator to maintain low friction over longer packing life 
. . . auto-lock . . . top or side-mounted hand wheel for 
emergency operation. 

To assure trouble-free performance, Copes-Vulcan custom- 
designs each valve to suit your most exact control require- 
ments. Write for Bulletin 1027. 


On-the-job 
report on 
boiler control 


How Copes-Vulcan 
helps make more power 
for Carolina Power and 
Light Company is cov- 
ered in this factual re- 
port on the Louis V. 
Sutton plant. Highlights 
include: Combustion, 
feed water, boiler feed 
pump re-circulation 
controls plus automatic- 
sequential soot blowing. 


Write for Bulletin 1032. & 


Desuperheater 
developed to 
) increase control 


Based on a new steam-assist 
principle, this Copes-Vulcan 
Desuperheater permits close 
control of final steam temper- 
ature for processing work or 
auxiliaries. Using assisting 
steam only on lighter loads, it 
decreases the amount as the 
load increases. Exclusive swirl- 
chamber intimately mixes 
cooling water with steam. In- 
line type also available. Write 
for Bulletin 1024. 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 
ERIE 4, PENNSYLVANIA 
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sizes for 2-, and 4-in. pump strokes 
Specifications, design features discussed 


Vhiladelphia Pump & Machinery Co 


2 33 Flow Control 


alog 800 describes four 
precision proportioning pumpe lor Uses 
requiring accurate and positive propor- 
tioning of flow in range of 0 to 730 gph 
Materials of construction, capacities and 
pressures are shown for each, Diaphragm 
valves are discussed and their features 
noted A section on plaxtie 
diaphragms features those for tempera 
00 F, and includes diaphragm 


Twelve bp Cat- 


basic models of 


valves and 


tures to 


material chart covering selection for vse 


CHEMICAL FEEDER 


oO New improved type valve mecha- 
nism. Highly efficient for handling light 
bodied fluids. Works equally well with 
heavy fluids or slurries and does not 
become clogged by foreign particles 
carried into the pump. 


New improved type packing with 
large stuffing box reduces necessity of 
frequent adjustment. 


3) FLUID SEAL—at stuffing box to 
counteract possible crystallization of 
chemical around plunger. Also arranged 
for continvous flooding of exterior of 
stuffing box to avoid plunger build-up 
when handling hot phosphotes, silicates 
or lime slurries. 


Write for complete catalog. 


The Motor Driven “WT" Chemical Feeder illustrated can be furnished complete 
with motor, suitable speed reducer, tank of 15 gallon capacity and 1/30 HP 
motor driven agitator. It is furnished with a suitable drive reduction and 3 step 
variable speed pulleys and stroke adjustment for rapidly varying the capacity. 
Pump unit, tank assembly and agitator can be furnished separately or in 
combination and also with meter proportioning controls. 


OF MSCORD WT CHEMICAL FEEDER 


with air, water, corrosives, slurries, liquids, 
gases, Hille-MeCanna Co 


PACKINGS, SEALS 
234 Packings and Gaskets — (ata- 


log P-100C, 32 pp, covers 95 most popular 
packings and gaskets in company’s line, 
furnishing details of construction, service 
recommendations and size information. In- 
cludes charts showing applications. Pack- 
ing Div., Raybestos-Manhattan, Ine 


235 Mechanical Packings — 


tured in 24-pp Catalog 56 are several re- 


Available with 
explosion proof motor drive 
for hazardous locations. 


(4) Readily accessible removable valves 
and seats. 


5) Removable pump units. Cast iron body 
with stainless stee! plunger and valves is 
standard. Also available in stainless cast- 
ings, lucite trim or all steel. 


6) Rapid feed adjustment through wide 
range while pump is in operation. 


(7) All wearing parts made from steel 
forgings and operate in a bath of oil. 


cent packing developments including the 
multi-purpose Bel-Vee V-Ring packings, 
the long wearing criss-crous Braid packing 
series, twisted foil packings for oil and 
distillate temperatures to 1000 F, and an 
Inconel-wire reinforced plastic packing for 
valves handling superheated steam at 
temperatures up to 800 C. Packings for 
every industrial application are covered 
and a recommendation chart is included. 
The Belmont Packing & Rubber Co. 


236 Mechanical Seals — Bulletin 
S8-205-2, covers the complete line of 
chemically inert mechanical seals for han- 
dling all types acids, corrosives, solvents 
and gases Decokiins construction, service 
and application information, installations 
and engineering details. Crane Packing Co. 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


237 Check Valves — Twenty -pp 
Catalog 30 presents company’s line of 
tilting-dise valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 
tilting dise construction, discusses closing 
without slam, reduced loss of head, other 
advantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co. 


238 Water Hammer Control! — 
Cause, effect and control of water hammer 
in piping systems is the subject of &-pp 
Bulletin WH 851. Photos, drawings and 
curves supplement text, and test data is 
presented to show efficiency of company’s 
silent cheek valves in water hammer con- 
trol. Some typical installations are illus- 
trated. The Williams Gauge Co., Ine 


239 Boiler Blow Off Valves — Bul- 
etin b-125, 24 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, 
valves and duplex units specifically de- 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co. 


Do any of these catalogs answer 
your operating or maintenance 
needs? Let us know by circling 
the number of the catalog on the 
post card provided on pages 
105-106. We'll do the rest! 


LUBRICATOR DIVISION 


M‘CORD CORPORATION 


Detroit 11, Michigan 


For more dota circle 536 on Post Card 


240 Lubricated Plug Valves — Cat- 
alog PV-24, 36-pp, shows in detail a line 
of iron and steel lubricated plug valves 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions. The Wm. Powell Co, 


241 Valve Chart — Form 194K, 22 
pp, is a valve comparison chart, listing 
valve figure numbers of 15 major manufac- 
turers and the OIC equivalent valve figure 
numbers, Compares variety of valves in 
ferrous and non-ferrous materials, de- 
scribes different valve lines. The Ohio 
Injector Co 


242 Choosing the Right Valve 

Presenting valve selection as a matter of 
matching the valve’s service character 
istics with service requirements of the job 
this practical 20-pp booklet explains and 
illustrates basic design features of gat« 
globe and check valves. [t tells, in non 
technical language, how each of these valve 
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types works, and where it is suited for use 
Dise, stem connection, bonnet and bonnet- 
joint characteristics are discussed and 
illustrated. Crane Co 


243 Valve Data— This  loose-leal 
notebook contains a collection of com- 
pany’s bulletins on its line of valves for 
control of air, gas, liquids and solids. It 
features complete operating, design, di- 
mensional aa specification data on butter- 
fly, slide, automatic and proportioning 
valves, and is profusely illustrated with 
yhotos, drawings and diagrams, high- 
lighting valve design and construction 
W. 3S. Rockwell Co 


244 Trap Service Guide — To pro 
mote better trapping practice, pocket-size 
$2-pp Bulletin 7511 offers practical tips on 
installation, testing, and maintenance 
Chapters are devoted to inspection and 
repair, trouble shooting, parts identifica 
tion. Capacity charts are provided, also 
tables showing interchangeability of com- 
pany’s trap parts. Other sections deal with 
strainers, check valves, automatic trap 
drains. Armstrong Machine Works 


245 Steam Trap Selector — Twelve 
pp Bulletin T-9 is designed specifically to 
aid in selection and application of steam 
traps on chemical processing equipment 
Features a foldout piping diagram for 22 
pieces of typical processing equipment 
each showing recommended steam trap 
and piping arrangements Also contains 
selector tables. Yarnall-Waring Co. 


246 To Get at Those Valves — This 
little folder describes a sprocker rim with 
chain guide, The rim adjusts to fit all valve 
wheels. Babbit, Steam Specialty Co. 


LUBRICATION 


248 Multi-Purpose Grease — Thix 
bulletin describes Gargoyle Grease BRB 
No. 1, intended to provide correct lubrica- 
tion for practically all normally loaded 
anti-friction and plain bearings. Tells how 
it resists leakage, affords protection 
Socony Mobil Oil Co., Ine. 


249 Lithium Soap Greases — This 
product information bulletin details qual- 
ities and specifications of company’s multi 
purpose soap industrial greases. Advan- 
tages of multi-purpose grease use — such 
as prevention of lubricant misapplication, 
simplified maintenance procedures are dis 
cussed, Sinclair Refining Co. 


MECHANICAL POWER 
TRANSMISSION 


250 Vv-S Drive Selection Tips 

Bulletin 20P50, 44 pp, carries handy multi 
color tables for quick and easy selection of 
variable speed Texrope drives. In addition 
to providing these tables for A, B, C and 
D section variable speed drives, booklet 
includes information on design features, 
drive principles, horsepower rating tables, 
speed range table. Allis-Chalmers Mfg. Co. 


251 Internally Geared Power —- 
Featuring latest design improvements in 
gearmotors and embodying 60 multicolor 
illustrations, 16-pp Form F-1880 shows 
comparative advantages of gearmotors, 
lists ratings from '4 to 30 hp with gear 
ratios as high as 10:1. Cross-sectional de 
tails and enlargements of outstanding fea 
tures are included, as well as a discussion 
of tse of elliptoidal helical gears, and a 
chart graphing degrees of tempering of 
gear teeth. U.S. Motors Ine 
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Drum head, piping flanges, ells, valves, insulated with Stic-Tite and 
then troweled to a smooth, white, hard finish with Super Finish Stic-Tite 


ONE COAT DOES IT! 


(NO ROUGHING COAT NEEDED) 


HARD, SMOOTH, WHITE FINISH INSULATION 
SUPER FINISH 


@ EFFICIENT UP TO 1700°F. 
@ RESISTS MOISTURE AND STEAM 
@ NO SHRINKING, CRACKING OR PEELING 


@ STICKS STRONGLY TO OVERHEAD, 
CURVED AND VERTICAL SURFACES 


@ DOUBLE THE COVERAGE OF ASBESTOS CEMENT 
@ EFFICIENT INSULATION 


ONE-COAT FINISH INSULATION FOR 


* BOILERS * TANKS * HEATERS * FANS 
* DUCTS * HOT WALLS + UPTAKES 
* BREECHINGS PIPING FITTINGS 


RErRactoRy 
120 WALL ST. NEw YORK, * 


Try Super Finish Stic-Tite at our expense. 
Write on your letterhead for a 25-lb. bag. 


REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK, BLANKETS AND CEMENTS 


130 WALL STREET © NEW YORK 5, WN. Y. 
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To Inhibit Scaling 
and Corrosion 


‘TAYLOR 
COMPARATORS 


HELP YOU ADJUST 


pH, 
PHOSPHATE 
LEVELS 


QUICKLY, 
ACCURATELY 


By making fast, on-the-spot deter 
minations for pH, phosphate, nitrate | 
or silica with handy, portable Taylor 
Comparators, you can easily main- tl 
tain proper control of boiler, con- 
denser or cooling tower operations. 
In a matter of minutes you get ac 
curate, dependable data from easy, 
colorimetric tests. Only three simple 
steps... fill three tubes with sample, 
add reagent to center tube and read 
result direct from slide after matching 
colors Complete instructions, all 
necessary accessories and reagents 
included in every set 

WATER HARDNESS may be deter 
mined easily, yet with accuracy of an 
alkalinity titration, with the Taylor 
Total Hardness Set 


COLOR STANDARDS 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessories with Taylor Com 
parators to assure accurate results 
All Taylor liquid color standards 
carry an unlimited guarantee against 


SEE YOUR DEALER for Taylor 
sets of immediate replacement 
of spplies Write direct for 
PREE HANDBOOK, “Modern pit 
and Chlorine Control” Gives 
theory and application of pit 
control. Illustrates and describes 
full Ta vior line 


W. A. TAYLOR %:° 


410 RODGERS FORGE RD + BALTIMORE 4 MO 
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252 Fluid Drives — Bulletins 9419 
and 9519 are an illustrated catalog and 
selection guide on company’s new Type 
VS Clase 2 Gyrol fluid drives. Catalog dis- 
cusses advantages and applications of the 
drives, covering speed control, power sav- 
ings, simplified installation, etc. A sec- 
tional view shows construction and prin- 
ciple of operation, Dimensions for six sizes 
of drives are provided. Selection guide 
consists of tables indicating proper drive 
to use, American Blower Corp 


INSTRUMENTS, CONTROLS 


253 Boiler Feed Control — Bulletin 
1005, a 12-pp « atalog on boiler feed regula- 
tors, is illustrated with large application 
photos and detailed schematic drawings 
ind charts. Relay and direct operation are 
covered, Case studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feedwater 
Copes-Vulean Div., Blaw-Knox Co 


254 Meters and Controls — Ove: 
100 measuring, transmitting, receiving, 
recording and indicating instruments and 
control components, including those intro- 
duced within the last year are described 
in the &pp 1957 edition of company’s Bul- 
letin Applications, ranges, and 
detailed literature references are given for 
each product Bailey Meter Co 


255 instruments, Controls — Con- 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer's line of 
instruments, Fully illustrated, covers draft 
and pressure instruments, flow meters, 
liquid levels and pressure gages CO, me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 


WILLIAMS-HAGER 


Cc K VALVES 
THE WILLIAMS GAUGE CO., INC. 


Write for Bulletins No. 654 on the 
Valves; No. 851 on Cause, Effect and Control 
of Water Hammer 


2 GATEWAY CENTER 


feedwater controls, others. Includes refer- 
ences to detailed literature on each type of 
equipment. Republic Flow Meters Co. 


256 indicating Flow Meter — Bul- 
letin 18-A, 22-pp, discusses advantages, 
construction and operation of company’s 
Type H indicating flow meter. Presents 
toobateal data on the principles and theory 
of fluid measurement and discusses orifice 
type meters and orifice meter principles 
Offers examples of flow rate 
Schematic Seinen and diagrams, tabu- 
lated technical data and specifications are 
included, The Meriam Instrument Co. 


257 Guide to Gages — Catalog 
400-K, 112 pp, features Asheroft) Dura- 
guages, Maxisafe, pneumatic receiver, 
recording, quality, drawn casem chemical 
and special application gages. Also pre- 
sented are gauge testers, pneumatic trans- 
mitters, gages for nuclear energy. Engi- 
neering data and charts are provided 
Instruments shown cover dial sizes from 2 
through 24 in., pressures from 30° in 
vacuum or 4 few ounces up to 100,000 psi 
Manning, Maxwell & Moore, Ine 


258 Resistance Temperature De- 
tectors — In &pp Publication 3016D are 
described a line of remote temperature- 
sensitive elements for use in indicating, 
recording, controlling and monitoring 
equipment. Operation, application and 
construction details of the resistance tem- 
perature detectors are presented, along 
with specifications and ordering tips. In- 
strument Div., Thomas A. Edison, a 


259 Cooling Controls — bulletin 
710B describes company’s self-powered 
cooling controls for compressors, stills, 
solvent. coolers, degreasers, oil coolers, 


Silent 
system 


Piping systems in every in- 
dustry have been made free 
from troublesome water 
hammer .. . free from dan- 
gerous surge pressures. Silent 
Check Valves eliminate these 
hazards by operating in- 
stantly when flow reversal 
starts or when flow is zero 
Write for descriptive Bulletins. 


Globe type for 
3” to 24” lines. 


Center-guided type for 
lines from 1” to 10”. 


143 STANWIX STREET 
PITTSBURGH 22, PA. 


Our 71st Year — 1886-1957 
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small engines, condensers, others. Includes 
operational drawing and hook-up sketches 
Sarco Co., Ine 


CORROSION CONTROL 
260 Corrosion Control — Treat- 


ment of industrial equipment to control 
corrosion cannot be a hit-and-miss propost- 
tion cautions this 6-pp folder. Examples 
are given of optimum control measures 
that may avoid costly, unsound treatment 
procedures, including minor physical or 
operating changes. Hall Laboratories, Inc 


261 Corrosion, Abrasion Control 
— Modern practices and produc ts for the 
positive protection of metal equipment 
from the effects of corrosion and abrasion 
are deseribed in this 16-pp bulletin, Covers 
factory and field application of rubber or 
synthetic linings to metal parts or prod- 
ucts, and maintenance coatings available 
for application by plant personnel, Goodall 
Rubber Co 


262 Guide to Corrosion Prevention 
— How Bitumastie protective coatings aid 
in fight against corrosion is told in this 
12-pp booklet Discusses corrosion a8 & 
universal industrial problem, role of pro- 
tective coatings in cutting costs and 
lengthening service life of structures and 
equipment, and gives data on several coal 
tar-based coatings intended to solve a 
variety of corrosion problems. Twelve 
typical case histories covering use of these 
coatings in varied industries described 
Koppers Co., Ine 


ELECTRICAL EQUIPMENT 
263 Testing Instruments — Bulle- 


tin 19-57, 16 pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transiormer turn ratio test 
sets, corona test equipment frequency 
meters, tachometers, others, Includes pho- 
tos and descriptions of each type, including 
chief features, operating ranges, and ap- 
plications. James G. Biddle Co. 


264 On Copper Conductors Pub- 
lication C-25, 62 pp, is designed to help 
make the selection of bus conductors 
easier. Included in booklet are tables re- 
garding such shapes as channels, ventilated 
square tubes and round tubes. There are 
tables for other rigid bus conductor shapes, 
also data on bare copper wire and cable as 
well as commonly used alloy wires. Also 
provided ts a general discussion of copper, 
its physical and electrical properties, Pho- 
tos illustrate many installations, The 
American Brass Co 


265 Selecting Protective Devices 
The Protec tion Handbook, 24 pp, is based 
on the 1956 National Electrical Code, and 
interprets this code into easily read form 
It covers the selection of protective de- 
vices for electric cireuits, motors, appli- 
ances and apparatus, and includes a list 
showing the size to use when ordinary fuse 
Fustron dual-element fuse or Fustat is in- 
stalled. All information is condensed. Fully 
illustrated, book gives wiring diagrams, 
motor tables. Bussmann Mfg. Co 


OTHER EQUIPMENT 
266 Product Guide — Manufactur- 


ing facilities for company’s line of steam 
turbines, turbine generators, ship propul- 
sion units, feed pumps, centrifugal com- 
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e CITY OF DETROIT, MICHIGAN 
One 27,500 sq. ft. condenser 


CITY OF WASHINGTON, INDIANA 
Two 8,500 sq. ft. condensers : 


This recent photo taken at our shop shows one of the City 7 
of Washington units being shipped, the other being fabricated ‘ 
—and the City of Detroit condenser being assembled. : 

These are small units, compared to many CONSECO has 
supplied, such as three of 70,000 sq. ft. each for the City of 
Los Angeles, Cal... . one 45,000 plus two 20,000 sq. ft. units 
for Puerto Rico .. . four 12,000 sq. ft. units and one 35,000 sq. 
ft. unit for Dairyland Power Cooperative ... to mention just a 
few of scores of installations. 

Big or small, CONSECO Equipment is the choice of Engineers 
who have well-placed”confidence in CONSECO'S 30 years’ ex- 
perienced engineering, sound design, dependable manufactur- 
ing and better performance. 


KIS 


CONDENSER SERVICE & ENGINEERING CO., INC. 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 


158 OBSERVER HIGHWAY 


HOBOKEN, N. J. 
Phone: Oldfield 9-4425 N. Y. Tel.: 


SEND FOR THIS STEAM CONDENSER CATALOG => 


For more data consult Chemical Engineering Catalog pages 559-562 


CONSECO DESIGNS AND BUILDS 
HEAT EXCHANGERS @ CONDENSERS © EVAPORATORS © STEAM JET AIR 
EJECTORS © PRESSURE VESSELS © FEED WATER HEATERS © SEWAGE EJECTORS 
© CONDENSATE COOLERS © ENGINE PARTS © SERVICE WATER COOLERS @ 
FILTERS and STRAINERS @ INSTRUMENTS © SPECIALTY ITEMS 


COMPLETE BULLETINS SENT ON REQUEST 


BArclay; 7-0600 
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This AIR-COOLED 
CONDENSER produces a 
HIGHER VACUUM 


CHEMICAL SHOW 
26th EXPOSITION OF CHEMICAL INDUSTRIES 
Coliseum, New City, December 1987 


Aero HEAT EXCHANGERS 
Aero AFTER COOLERS + Aero REFRIGERANT 


BOOTH No 655 


@ Using air as the cooling medium, 
the Niagara Aero Vapor Condenser 
produces a higher vacuum than 
other type condensers, and with 
more economy of power and steam. 
It sustains its full capacity in cool- 
ing or condensing with no more 
than a nominal cooling water require- 
ment, eliminating entirely your prob- 
lems of water supply and disposal. 
It holds constant the liquid or va- 
por temperature producing always 
uniform products and giving maxi- 
mum production. 
Non-condensibles are effectively 
separated at the condensate outlet, 
with sub-cooling, after separation 
for higher vacuum pump efficiency. 
Niagara Aero Vapor Condenser 
can be mounted directly on the steel 
structure of your evaporator or dis- 
tillation column. Its operation is 
dependable; its maintenance is not 
troublesome or expensive. 


Por more formation write for Rulletin 129R 


NIAGARA BLOWER COMPANY 


Over 44 years of Service in lodustrial 
Air Pagineering 


Dept. E-11, 405 Lexington Avenue 
NEW YORK 17, N.Y. 
District Engineers 


in Principal Cities of U.S. and Canada 
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blowers, centnilugal pumps, re 
duction gear, and other products are 
deseribed in this illustrated 
50-pp catalog. Photos show manufacturing 
procedure. De Laval Steam Turbine Co 


267 Precipitation Products 

Twelve-pp Bulletin G406 contains helpful 
intormation on company Various precipi- 
tation products, including electrical precip- 


pressor, 


protusel 


itators, multiclone mechanical dust collec 
tors, combination multiclone-precipitator 
unite, Dualaire filter-t pe dust collectors 
ind Holo-F lite Processors Also illustrates 
i number of typical installations. Western 
Precipitation Corp 


268 Preheating Combustion Air 

This well-illustrated 46 pp booklet explains 
fuel “a Vitis ind increased pertormance 
made possible by using waste heat in flue 
gases to preheat incoming combustion air 
Also covers increased boiler output, ability 
to use lower grade fuels, other advantages 
ifforded, Booklet contrasts regenerative 
with recuperative pre heaters; explains op 
und structural details of 
Applications 
also 


erating principle 
the Ljungstrom air preheater 
for other than power holers are 
ered, Air Preheater Corp 


269 Sectional Condenser Bulle 
tin 131 shows benefits of sectional-design 
refrigeration condensers for 100 to 240 tons 
reirigeration capacit and plains their 
funetions with diagrams and installation 
aa A cutaway shows component parts 


iagara Blower Co 


270 Water-Cooled Stoker Design 
and operating advantages of the Vibra 
grate Stoker are outlined in this illustrated 
bulletin. A large cutaway view details 
component parts ol the stoker and ¢ xplains 
operating features. Other drawings show 


installations. American engineering Co 


272 Refrigeration Condensers 

engineering data on a complete range of 
sizes and types of refrigeration condensers 
ire featured in 38-pp Bulletiu RC-2. Rat 
ings in tons refrigeration are tabulated for 
large and small ammonia « ondensers, verti 
cal ammonia condensers, ammonia con 
denser towers, freon conde neers and lreon 
condenser-towers, Selection data, dimen 
sions, dimensional di gratis and tables of 
pipe sizes given, Henry Vogt Machine Co 


273 > Ejector Data — This 12-pp bul 
letin presents company’s steam jet au 
ejyectors designed for efficient, low cost ai 
removal from condensers, Illustrates basic 
ind discusses principle 
of operation. Single- and multi-stage units 
ire shown, Also deseribed are steam jets 
lor special SserTvices and “air ejector 
engineering data pertinent to 
ejector apple ation in power plants process 
plants and evaporators included. Con 
denser Service and Engineering Co., [ne 


274 Tractor Shovel — This pp bul 
letin deals with construction and applica 
thon of company’s HD-11G tractor shovel, 
1 2\4-vd capacity unit with several work 
speeding features, Transmission, hydraulic 
system, shovel assembly and other com 
ponents are deseribed in detail Specifies 
Allis-Chalmers Mig. Co 


ejector 


soOries 


275 Steam Turbines The advan 
tages of company's solid wheel turbines, 
ixtal flow turbines, single stage and multi 
tage, are outlined in thustrated Bulletin 
“110. Desenbes various models in their 
line and includes application photos, The 
Per Steam Turbine Co 


with this Stickle 
deaerating 
feed water heater 


SAVES STEAM 


Vent Condenser releases 


only air and contaminated 


gases to atmosphere 


NO CONTAMINATION 


Counterflow of steam and 


water prevents reabsorp- 
tion of oxygen 


There is no need for re- 
movable baffles or trays 


Stickle Baffle Spray Type Decerating Feed 
Water Heaters stop corrosion by removing 
destructive oxygen and carbon dioxide 
from boiler feed water .. . reduce fuel 
costs and boiler strain. Vertical and hori- 
zontal models. Capacity range: 3,000 to 
300,000 pounds per hour. The latest de- 
velopment in more than 50 years of build- 
ing feed water heaters. 


FREE CATALOGS! 

S-217 ... Baffle Spray Type Decerating 
Feed Water Heaters 

117... Open Coil Feed Water Heaters 


STICKLE STEAM SPECIALTIES CO. 
224) Valley Ave. «Indianapolis 18 Ind 


Equipment. 


Cuts the cost of steam 
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continued from page 418 


29—LEVEL CONTROL designed 
for more rugged service 
Engineering changes in the Roto-Bin- 
Dicator are said to permit use of this 
equipment where severe, or rugged oper- 
ating conditions exist, such as vibration 
and high stresses on paddle and shaft 
assembly. Available in standard and 
explosion-proof models, this bulk mate- 
rial level control device is suggested for 
use in bins under pressure or vacuum; | 
bins, chutes or conveyors handling 
lumpy materials which tend to “bridge” 
over a diaphragm; and bins holding 
materials which tend to “rat-hole’”’. To 


Scale deposits on steam tur. 
bine blading. Photo courtesy of 
Hartford Steam Boiler Inspec- 
tion & Insurance Co. 


circumvent these problems, the Roto i“ / / 
Bin-Dicator has a slowly rotating pad- ld-U, EB / 
dle, mounted on a flexible shaft. This Oo Oo 
projects into the bin and is driven by 


a small motor in a housing outside bin. ... WHEN MODEL 1106 PROPORTIONEER 
When material in the bin covers the 
paddle its rotation is stopped and the FEEDS BOILER WATER CHEMICALS 


torque exerted by the motor actuates a 
Micro-Switch in the motor housing. 
When material drops below the paddle, 
rotation is resumed and the switch turbine blades with proper raw water or internal steam 
returns to normal position. The shaft 
flexes as required under impact or thrust 
of material and does not take on perma- 
nent distortion, manufacturer explains, | icals (alkaline, neutral, or acid) accurately (guaranteed 
and being flexible it sheds top loads. 
The improved Roto-Bin-Dicator has a 
re-designed low torque motor snd gear to 35.6 GPH .. . for discharge pressures up to 1100 psig. 
reduction unit, as well as an improved 
mounting arrangement. Bulletin &C 
gives details. Bin-Dicator Co. 


Prevent scale build-up (caused by boiler carry-over) on 


boiler treatment. Model 1106 Proportioneer feeds all chem- 


within * 17 ) over 15 to | range, Capacities range from 0.11 


In Motion Stroke Adjustment offers the ultimate 


in convenience for controlled chemical feeding 
Stroke length adjustable (no tools required) in 
stepless increments over entire range of pump 
while pump is in operation! 


FAV LECE, GET MORE! 


Design features of this proportioning 
pump include interchangeable measur- 
ing cylinders, super-accurate Vane-Guide check valves, and 
percentage calibrated stroke-length scale. 


Reader Service Cards on pages 
105-106 make it easy to get 
| further information on any of 
| these products. Just circle the 
item numbers of the products 
" you want to know more about. 


Request Bulletin 1106-2 for complete data. Write to 
30—LOW PRESSURE SWITCH is PROPORTIONEERS, INC., 385 Harris Avenue, Providence 1, 


Rhode Island. 
economical, sensitive 
This switch is introduced as an economi 


cally-priced, low pressure switch to > ray 
control or signal small pressures, vac ) () t () 4 #4 S 
uums or differential pressures. It i 
DIVISION OF 
roll-type air filters, pressure regulation B- | | { it | I: 
of gas boosters, switch operation of CONTROLS 


dampers, blowers, gas-fired heaters and 


uggested for control of movement of 
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COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER... 


POS2A 
flexibility in this compact Model P-E52H size No. 75 unit 


NATIONAL AIROIL 


FUEL OIL PUMPING 
AND HEATING UNITS 


Fuel Oil Pumping and 
specially designed to 


Steam Turbine and Electric Motor drive gives 


NATIONAL AIROIL 
Heating Units ore 
prepare, for combustion, all grades of fuel 
oll including No. 6 or Bunker and 
residuums. They will draw fuel oil from above 
ground or underground tanks, preheat it to 
proper constant temperature and deliver it 
to Oil Burners at an even pressure, best sited 
for the burners. Our Fuel Oil Pumping and 
Heating Units ore the result of years of ex 
completely equipped 
ready for condensate, oil 
suction, oil return, and electrical connections 
All valves, regulators, etc.,, are readily ac- 
cesible. The piping arrangement is easily 
understood. These compact, space-saving 
units are available in a range of sizes ond 
models in both Medium and High Pressure 
complete details, write for our 
very interesting and informative 


They come 


perience 


steam, exhaust, 


types. For 
Bulletin 40 


OL BURNERS end GAS BURNERS for Indus 
process and heating purposes 
ATOMI/ING OTL BURNERS 

SLUDCE BURNERS, Steam Atomising 

MOTOR.DRIVEN ROTARY OTL BURNERS 

PRESSURE ATOMI/ING OL 


Combining steam and Mechanical 
Atomisation 
LOW AIR PRESSURE BURNERS 
AUTOMATIC OL BURNERS, for emall process 
furnaces and heating plants 
GAS BURNERS 
COMBINATION GAS & OIL BURNERS 
PURL OFF PUMPING, and HEATING UNITS 
PURNACE RELIEF DOORS 
ORSERVATION PORTS 
SPECTAL REFRACTORY SHAPES 
CHEMICAL.PETROLEUM DIVISION 


NATIONAL AIROIL 
BURNER CO., INC. 


MAIN OFFICE AND FACTORY 
1268 East Sedgley Avenve, 
Philadelphia 34, Pa. 
Southwestern Division: 

2512 Seuvth Boulevard, Houston 6, Texas 
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similar applications. An independently 
adjustable automatic reset feature extends 
its use to many automatic control fields. 
The switch can be mounted in any 
position, says company, and its use is 
not affected by ae ig It requires 
only 1'.-in. headroom, fits into an area 
of 3'4-by-7 '4 in. Since there is no flow 
through sensing element, the connecting 
tubing may be as small as '4-in. ID. 
Pressure, vacuum or differential pres- 
sure will operate the switch. Normal 
range is 0.1 to 5.0 in. water; other 
ranges can be provided. The switch is 
designed for a-c and d-c use up to 110 v. 
Bacharach Industrial Instrument Co. 


31—TAPE HOLDER aids in mak- 

ing charts and graphs 
Tape-Pen is a metal holder-dispenser 
for this company’s line of Curve-Line 
Tapes. It comes in sizes to fit tape 
widths of '<, and in. Roughly 
triangular in shape, and weighing less 
than 2 oz, the Tape-Pen is easily held 
in the hand, and applies the printed 
tape quickly, following a straight edge, 
French curve, or freehand design. Three 
bearing points the roller through 
which the tape is fed, the heel, and a 
metal foot extending from the side of 
the instrument keep it at right angles 
to the work surface to assure flat appii- 
cation of the tape. The Tape-Pen costs 
around $7.00. Chart-Pak, Ine. 


32—NON-LIVE EXTENSION REELS 

handle light cord, heavy cable 
Two portable cable reels featuring wide 
adaptability have no current collector, 
sliding brushes or spring contacts, manu- 
facturer announces, and they handle 
any size wire or cable. Adjustable steel 


pins can be inserted to fit desired coil 
diameter, with the lock-bearing adjust- 
able to any coil width. Loading requires 
only pulling one end of the cord through 
an opening in the removable side plate 
and coiling the cord on inside and out- 
side of the reel, ready for use. Model 
NL-15 measures 15 in. in diameter, 
handles 150 ft 12/2 cord; Model NL-18, 
18-in. diam, 250 ft, 12/2 cord. Both 
models are of welded steel construction. 


Hykon Mfg Co. 


33—CONTROL CENTER for groups 

of a-c motors 
The Class 11-350 Control Center houses 
control for three-phase a-c systems at 
220 v (1-100 hp) and 600 y 200 hp). 
All controls are centralized in one group 
of stationary, interchangeable enclos- 


DEOXY-SOL 


SOLUTION OF HYDRAZINE 


Oxygen- 
¢ Scavenger 


for 
Boiler Water 


Treatment 


AIRMOUN 


CHEMICAL CO., INC. 
136 Liberty St., New York 6,N.Y. 


Midwestern Represent 
4. H. DeLemer & Sen, inc. 
4529 Ne. Kedzie Avenve 


Chicoge 25, Ill. 
Ask for pamphlet BW-5 
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CONSULT US 
FOR: 


CHIMNEYS 


FURNACE 
worK 


BOILER 
SETTINGS 


AMERICAN: CHIMNEY CORP. 
143 Fourth Ave., New York 3, N. Y. 
BRANCHES: CHICAGO 


RICHM CINCINNATI OHIO 
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ures, each with a grouping of modular 
starter units. Individual structures are 
90%, in. high and 20 in. wide, and may 
be combined in straight-line, L-shape 
or U-shape assemblies. They are availa- 
ble for both front mounting and back- 
to-back mounting of controls, in NEMA 
1 indoor or NEMA 3 outdoor weather- 
resistant enclosures. Each structure con- 
tains a main horizontal three-phase bus 
lowered 12 in. from the top, and a three- 
phase vertical bus for distribution of 
power to starter units. Starter units are 
available in NEMA Type A with no 
terminal, NEMA Type B with indi- 
vidual terminal blocks on each starter, 
or NEMA Type C with individual unit 
terminal blocks and complete factory 
wiring to master terminal blocks at top 
or bottom of each structure. Westing- 
house Electric Corp. 


34—REGULATOR-FILTER-LUBE is 

one compact unit 
Designed to regulate to desired pressure, 
filter water and air from the air line and 
lubricate air stream with a fine fog-like 
oil mist, this three-in-one combination 
regulator-filter-lubricator is ready to in- 
stall and requires only two connections. 
Regulator operates on a balanced piston 
principle. Automatic bleed-off serves to 
permit sensitive pressure reduction with- 
out bleeding down-stream line. Regula- 
tor is designed to furnish accurate 
regulation to 0, where it serves as a 
shut-off valve. Pressure gage of 0 to 200\1b 
is included. Cyclonic action within the 
filter bowl removes dirt and water; a 
second filtering takes place as air passes 
through filter cartridge. External oil 
adjustment meters lubricant, which au- 


PROFESSIONAL SERVICE 


THE LUMMUS COMPANY 


Engineers and Constructors 


385 Madison Avenue, New York, N. Y. 


London — Paris — 
Caracas — Bombay 


Houston 
Montreal 


Chicago 
The Hague 


J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro- 

electric Power Plants, Industrial Plants, Me- 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports 


Greenville, South Carolina 


ee 
Je huljian 
ENGINEERS CONSTRUCTORS CONSULTANTS 
POWER PLANT SPECIALISTS 


(Steam, Hydro, Diesel) 
UTILITY « INDUSTRIAL « CHEMICAL 


CLASSIFIED ADVERTISING 


USE | 
| Tt Pays | 


tomatically enters air stream as an oil 
mist, ideal for pneumatic tools and 
equipment. The unit is available in ',- 
to %%4-in. pipe sizes. Brochure 80 gives 
more details. Perfecting Service Co. 


35—VERTICAL MOTORS in 
weather-protected enclosures 


Vertical weather-protected motors with 
enclosures built to NEMA Type II 
standard are available in squirrel-cage 
and wound-rotor induction and syn- 
chronous types in ratings of 250 hp and 
up. For outdoor applications on pumps 


and other vertical drives, motor’s venti- 
lating passages are constructed to mini- 
mize entrance of rain and airborne 
particles, with baffles to direct flow of 
air in and out. Intake and exhaust 
openings to air chambers are arranged 
so high velocity air blown into machine 


But 


W. S. ROCKWELL 


DIAPHRAGM 


VALVE 


will circulate through and be discharged 
without entering internal vent passages 
leading to electric parts. 

Baffles force incoming air to abruptly 
change its direction 90 deg or more 

before reaching motor’s electric parts, 
To further assure that moisture or dirt 
particles will drop out before reaching 
internal parts, air velocity into machine 
is less than 600 rpm. Filters are optional 
A permanent wire-mesh type is used, 
when specified, and filter sections are 
readily accessible for inspection and 
maintenance. Space heaters, standard 
on machines for out-door service, are 
hairpin shaped, immersion-type units 
with integral terminal boxes arranged 
so that electrical connections inside 
machine are eliminated. Bulletin O5RS685 
gives details. Allis-Chalmers Mfg. Co, 


36—CONTROL VALVE for greater 
proportioning accuracy 


This proportioning control valve is 
designed to provide greater accuracy by 
a longitudinal stem lift in line with 
piston. When installed with line air 
pressure (up to 100 psi) it is claimed to 
provide accurate and safe automatic or 
remote control. The metering valve 
with the removable orifice seat, coupled 
with a Cono control, is manufactured 
for a range of pressure from 6,000 to 
30,000 lb and sizes from ‘4 to in. 
It can be specified to meet explosion 
proof requirements and is available in 
various materials including 316 stain- 
less steel, Hastalloy and Monel metal. 
It can be supplied in a complete pack- 
age, if desired, with electronic pressure 
sensing device for automatic operation. 
High Pressure Equipment Co., Ine. 


eat by ax - for Low Cost Corrosion, 
Abrasion, Vacuum aiid General Service 


© No packing gland to leak. 
Mechanism not exposed. 

© Oversized ports; high capac- 
ity; low pressure drop. Larg- 
est capacity of any diaphragm 
type valve. 

© Self-draining in horizontal 
position. 

@ Closure is by rubber disc. 

© Lower handwheel torque and 


Always closes 


Diaphragm seals mechanism 


Write for Bulletin 


W. S. ROCKWELL COMPANY — 2947 Eliot St., 


fewer turns to close. 
© Automatic control available. 
© Body of any metal or with any 
lining. 
© Sizes 1/,"' to 6”. 
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Insurance Can't Prevent 
Accidents — 

A BABBITT 
SPROCKET RIM 
CAN! 


THINK of 


Adjustable 
SPROCKET RIM 
with Chain Guide 


Simplifies pipe layout 

Fits any size valve wheel 

Easy to install and operate 

Operates any valve from plant floor 

Time and money saving fixture 

*® No maintenance; first cost only cost 

© Packed, completely assembled, one to a carton 

® Hot galvanized, rust-proof chain available 
for all sizes 

® Easy to follow instructions with each unit 

® Your supplier carries complete stocks 

© Write for new descriptive catalog sheet and prices 


tag STEAM SPECIALTY Co. 


4 BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. VU 
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WILSON 


KOR OXI 


SUPERIOR ADDITIVES 
FOR CLEANING THE FIRESIDE 
OF OIL AND COAL BURNING 
FURNACES AND BOILERS 


KOR ror on ror OXI 


A superior sludge dispers- § An atom-like chemical 
ant; plus a combustion crystal which completely 
catalyst which keeps the oxidizes all combustible 
entire fuel oll system deposits on convection 
clean (tank to stack in- § surfaces, superheaters, 
clusive) without labor in- waterwalls, economizers, 
volved. Obtains more air-preheaters, breech- 
steam or more heat with § ings and stacks. increases 
less oll at less cost than § combustion and reduces 
ever before. boller operating and 
maintenance costs. 


DIRECT FACTORY SERVICE © WRITE FOR BULLETINS AND PRICES 


KOR AND OXI CORPORATIONS 


MAIN PLANTS AND GENERAL OFFICES 
600 WEST 91TH AVENUE 


GARY, INDIANA 
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For Expanding 
Heat Exchanger Tubes 


Torq -Air-Matic 


First and only 
air-driven tube expander 
drive that accurately 
controls tube expansion by 
directly measuring torque 
output at the mandrel 


Only the Wilson Torq-Air-Matic 
offers all these features: air 
driven, automatic trip-off, com- 
pletely integrated, non-electrical, 
non-frictional, calibrated in 
ft Ibs torque, lightweight, 
simply adjusted. 

Send for your copy of 
Wilson Bulletin 55. 


Wilson Heavy-Duty 
Air Driven Cleaners 


offer quick way to clean fouled heat exchanger tubes 


Wilson Tube Cutter 


easy to use, does fast job, a fine, reasonably priced tool 


Representatives in principal cities 
Thomas C. Wilson, Inc. + 21-11 44th Ave., Long Island City 1, W. Y. 
Cable address: “Tubeclean”, New York 


WILSON 


TUBE CLEANERS * TUBE EXPANDERS 
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Samples Coal Shipments 
in a Matter of Minutes! 


Let Troy Steam Engines and 
Generators produce dollar- 
saving “BY PRODUCT POW. 


ER” from steam available for 


processing of heating. You 


can use this low-cost power 


for many operations in your 


plant, even against high back 


pressures! 


Use it for — 


Generating Electrical Power 


Mechanically Driving 
stokers, pumps, fons, 
compressors and other 
equipment 


it will pay you to investigate 
this source of cheaper power 
TROY Equipment can be your 
key to COST REDUCTION! 


Send for Booklet #306 


Type E. Engine, 12.5 to 100 HP 


WROY TRO Y machine co 


704 Parsons Street Troy, Pennsylvania Tel. Troy 32 


For more data circle 572 on Post Card 


STURTEVANT COAL SAMPLER 
with New Automatic Splitter 


It's @ fact! Big users of coal and coke know the true 
B.T.U. value of deliveries before moisture has a chance 
to evaporate thanks to the speedy crushing, homog- 


enizing and proportioning actions of the Sturtevant 


Automatic Coal Sampler and its Automatic Spiitter. So, te | tor YOUR FREE 

they get what they pay for and increase boiler effi- J & gas oe 

ciency in the bargain _ “TEST CAN” of C-5 “hi-temp 
ANTI-SEIZE THREAD COMPOUND! 


Handles a ton an hour! The Sturtevant Automatic Coal 
Sampler takes 3” or smaller coal or coke and crushes 


it to 6 mesh or finer. Sample spout takes off 5, 10 or 
15% of the finely crushed homogenous mixture, as 
desired. Then, the optional Automatic Splitter takes a 


For use wherever threaded con- 
nections are subjected up to 
1800°F. temperatures such as boil- 
| er, manhole, face plate studs, cylinder 
heads, and manifold studs or flange bolts 
on high temp steam lines and pumps. 


Try C-5 and see why manufac- 
turers, refiners and power producers 
have made it a part of their regular pre- 
ventative maintenance program. 


5% “sample of the sample.” 


“OPEN-DOOR" DESIGN 


provides Man, One Minute’’ 
accessibility for all cleaning and 
maintenance an exclusive 
Sturtevant feature that saves 
valuable down time 


¥ Ends Seizing and Galling even up to 1800°F. 
¥ Reduces Wrench Torque 

¥ Ends Stud Breakage 

¥ Permits Repeated Re-use 

¥ Speeds Assembly and Disassembly 
¥ Protects Stainless Stee! at all Temperatures 


Went more information? Write for all the facts 
about the Sturtevant Automatic Coal Sampler 
the tested shortcut to accurate B.T.U, analysis. 


STURTEVANT 


1614-BR 


5° s colloidal cop- = dissimilar mately join. On mating 
metal surfaces, C-5 saves gaskets 


meta reace and surtaces wi wRiTe TODAY FREE 
145 Clayton $¢., Besten 22, Mass. cushioning, protective copper plat- Somple Can of 
CRUSHERS + GRINDERS © MICRON-GRINDERS © SEPARATORS ing. C-5 prevents galvanic action FELT PRODUCTS MFG. CO. 
BIENDERS + GRANULATORS + CONVEYORS * ELEVATORS and eliminates pitting even when Dept 76, P.O. Box 8609, Chicage 80, II! 
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The Feeling is 
MUTUAL 


CHAPMAN LIST 960 
Forged Steel 
Gate Valves 


You want small steel valves that give the best 
performance and cost the least for mainte- 
nance. Chapman thinks the same way and does everything possible to give you what 
you want 
On Chapman List 960 Forged Steel Gate Valves the wedge faces are super hard. 
They're hardened to 800 Brinell by Chapman's exclusive Malcomizing process. They 
can’t seize. They can’t gall. They’re built for rugged service. 
Even the long lasting seat rings are hardened stainless steel and are very easy to re- 
place when necessary. Also, you have no full-pressure repacking difficulties with 
Chapman List 960 valves. 


# Today, there are more Chapman List 960 valves on more jobs than any other small 
forged steel gate valve. Valve men and Chapman see eye to eye on performance and 
costs. List 960’s come in sizes from '4” to 2”. hey stand up perfectly under conditions 
from 380 psi at 1000°F. to 2000 psi at 100°F. Of course, for higher pressures you use 
Chapman List 990 valves. 

With the 960’s you can order Bonnet joint either gasketed or ground metal-to-metal. 
You can have rising stem with yoke or rising stem with inside screw. You find them all 
in our Catalog 10. Write 
today for a copy. 


The CHAPMAN 


Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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Loading uranium fuel into the 
AEC sodium reactor designed 
and built by Atomics Interna 
tional, a division of North 
American Aviation, Inc, 


Water for new Atom Power Plant 
is 99.999992% pure! 


@® Southern California Edison Co 

now generating current from this new 
reactor in the Santa Susana Mountains 
... is the first private utility to produce 


electricity from a non military reactor. 


As in any system using water or steam 
in or near an atomic reactor, the qual 
itv of the water at the Santa Susana 
plant is important. Suspended and dis 
solved mineral solids must be removed 
to prevent them from depositing in 
boiler tubes and turbines. In other tvpes 
of reactors, these solids can also picl 


up and carry radioactivity and could 


make turbines and other equipment 


difficult for maintenance or repair, 


Although this plant's 
clear well water, it contains almost 600 
alts and 


Permutit 


water supph Is a 
parts per million of hardne 
other dissolved solid [he 
softener and demineralizer reduce 
these solids to 1/12 part per million... 
a purity of 99.9999927! 

Permutit was chosen to design and sup 
ph this prec 1s¢ and critic il equipme nt 
because of its long experience in water 


conditioning. 
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If your problem is Water... for indus- 
trial, municipal or home use, we'd like 
Address: The 
Dept. PE-11, 50 
New York 36, N. Y. or 
Ltd., 


to discuss it with vou 
Permutit Company 
West 44th St 
Permutit Company of Canada 
Poronto 1, Ontario, 


PERPMAUTIT. 


rhymes with “compute it’ 
A DIVISION OF PFAUDLER PERMUTIT INC 
Water Conditioning 
lon Exchange ¢ industrial Waste Treatment 


